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for the cost-saving 
maintenance program 


By eliminating many of the time-consuming 
steps in electrical test procedure ... by provid- 
ing the useful scope of several or more instru- 
ments in one compact unit ...these three 
WESTON Maintenance Tools bring new cost- 


saving opportunities to electrical mainten- 
ance. In addition, they’re WESTON built... 
assuring the ruggedness and dependable ac- 
curacy so essential for active maintenance 
requirements. 

Be sure to send for complete information 
on these and other WESTON maintenance 
instruments ... as well as on WESTON multi- 
range, multi-purpose instruments for all 
production and inspection needs. Weston 
Electrical Instrument Corporation, 578 
Frelinghuysen Avenue, Newark, New Jersey. 


WESTON 
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ELECTRICAL WOR 


Tell the 


How can we expect the American public to 
understand what utilities mean to employment, 
business, comfort and better living when the 
owners of the business don’t know and haven’t 
been told? The number of electric utility stock- 
holders probably runs into millions, few of 
whom know enough about the business to defend 
it properly and many of whom probably have 
some doubts about it. 


At his first annual meeting, E. L. Shea, six 
months president of North American, said: 


I will say to you frankly that prior to my association 
with the utility industry I did not have an adequate picture 
of the real service performed by companies like North 
American. However, after studying the situation since my 
connection with the company, I have come to the conclusion 
that the American public, and to some extent even investors 
in public utilities stocks, are not fully conscious of the service 
rendered by companies like North American, and do not bet- 
ter understand the great economic justification for their 
existence. 


In creating an improved public understand- 
ing the utilities must first enlist the help of their 
wage earners—those who get the wages of work, 
employees, and those who get the wages of 
money, stockholders. They must be educated 
in what the utilities do to create economie and 
social opportunities. 


We have had a sort of employee and stock- 
holder education in the industry, but it has been 
too much on the defensive side. 


The story of constantly lowered rates is all 
right, but how much does it mean to the average 
man on the street, especially when government 
takes the credit? Nor is the public much 
aroused over the mounting tax burden of utili- 
ties. Somebody has to pay the cost of govern- 
ment. 


What the public wants to know is why it 
should support privately owned utilities. What 
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benefits does it derive? In other words, the 
educational work of the utilities must be aggres- 
sive, positive, constructive. 


ELECTRICAL WorLD has for a long time 
been trying to indicate approaches to a better 
understanding. First in its Public Relations 
charts, in the fall of 1938; again last June, when 
it stimulated employees to search for the ro- 
mance in the industry, and next month, when 
through the invention of Dinner-Pail Dollars it 
will show how the utility’ construction expendi- 
tures percolate into every corner of the Amer- 
ican economy. Other inserts of an educational 
nature will appear from time to time. 


But this is not enough. Some central 
agency should be preparing in simple form 
basic information to tell people, and especially 
employees and stockholders, how utilities bene- 
fit people and business, how they create employ- 
ment and better wages, how they help to keep 
down costs and improve quality for indus- 
try, how they make living safe—and why a 
profit is not a crime, but a public blessing. 


The utilities have been terror stricken, 
afraid to make a move lest it be misinterpreted 
and bring down more wrath upon their heads. 
Nor have they been alone. Business generally 
has been frightened until recently, when it 
began to take its story aggressively to the people. 


This is the time to take the offensive. The 
utilities have contributed to American social and 
economic progress. It is no accident that the 
nation with the highest wage rate and the great- 
est productive capacity is also the nation with 
the most extensive electric utility service. Let’s 
tell about it. 


: 
* 
i” 
; 
' 
; 
5 


Perea te ee ene wees 











Utilities Make Greater Use 


of Available Capacity 


“Electrical World's” 28th annual survey of 100,000,000-kw.-hr. systems 
includes operating data for 184 light and power companies in 
North America — Reveals increased utilization, plant and load factors 


CHARLES DE VORE, Assistant Editor 





THANKS to the co-operation of utility executives—and to the output 
record set last year—this year’s survey of major generating and dis- 
tributing systems includes performance statistics for 184 companies— 
more than any previous survey. In the supplement to this issue Table 
I gives output and peak load data for 1936 to 1939. Detailed informa- 
tion on generator rating, output, consumers and distribution of energy 
for 1939 will be found in Table II, which also carries a summary of 


generator rating and output. 


HIGHER utilization factors, plant 
factors and load factors are disclosed 
by ELEctTricaAL WorLp’s 28th annual 
survey of 100,000,000-kw.-hr. sys- 
tems. Of the 150 companies in the 
United States, covering 92 per cent 
of the installed capacity of the indus- 
try, 131 reported information from 
which utilization factor (ratio of 
generator peak to generator capacity ) 
could be calculated. The chart of 
utilization factors shows that the 
median in 1939 was about 75 per 
cent; in 1938 it was nearer 70. 

In 1939, 53 companies, with a ca- 
pacity of 10,401,591 kw., or 35 per 
cent of the total in Table III, had 


utilization factors of 80 per cent or 
higher; in 1938 the corresponding 
figures were 31 companies and 16 
per cent of the total capacity. Seven- 
teen of these companies overshot the 
hundred per cent mark; there were 
sixteen such companies in 1938 and 
ten in 1937. Twenty-one companies, 
with 8 per cent of the total capacity, 
were below 60 per cent in utilization 
factor, leaving 57 companies, account- 
ing for approximately 57 per cent of 
the total capacity, in the range from 
60 to 80 per cent. Utilization fac- 
tors for the individual companies, 
incidentally, varied from 22.2 to 
123.2 per cent. 


To aid further analysis of this 
point, changes in regional utilization 
factors during 1938 and 1939 are 
shown in Table IV. For the above 
131 companies generator capacity in- 
creased about 4 per cent in 1939 over 
1938, while generator peaks were 
about 13 per cent higher. The aver- 
age national utilization factor rose 
some 9 per cent. Regional utiliza- 
tion factors ranged from 62.9 to 
75.0 per cent in 1938, with an aver- 
age of 69.3 per cent; in 1939 the 
range was from 65.8 to 84.1 per 
cent, with an average utilization 
factor of 75.5 per cent. 

On the basis of these data, it might 
be argued that reserve capacity of 
the electric light and power industry 
in the United States was only 25 per 
cent last year, while in 1938 it was 
30 per cent. Such an assumption, 
like so many generalizations, is some- 
what erroneous. These aggregate 
peaks were not coincident. Peak di- 
versity permits large interchanges of 
energy through interconnection as 





Table II]—Generator Capacities 
Grouped by Utilization Factors 





Utilization Number} Generator 
Factor, of 
Per Cent Systems Ww. 

100 and more 17 1,473,499 
90 to 99.9...... 11 628,199 
85 to 89.9...... 8 1,651,195 
80 to 84.9...... 17 , 648 , 698 
75 t0 79.9...... ll 5,544,001 
7060 TA8 iss: 20 4,257,019 
65 to 69.9...... 15 5,676,507 
60 to 64.9...... ll 1,141,480 
50 to 60........ 13 1,770,822 

Less than 50..... 8 720,655 
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29 ,512,075 


Table IV—Comparison of Generator Capacity and Aggregate 
Generator Peaks, by Regions 


Region Capacity Aggregate 
— Ratio,| R 
w. Kw. % 

New England...... 2,239,025 | 1,632,284 
Middle Atlantic. ...| 9,229,111 | 6,942,447 
E. North Central...| 6,717,474 | 5,104,373 
W. North Central. .| 2,414,736 | 1,589,718 
South Atlantic. .... 1,618,253 | 1,360,128 
E. South Central. ..| 1,763,963 | 1,332,390 
W. South Central...| 1,669,590 | 1,265,511 
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shown on Table II. The available 
reservoir of capacity reserve there- 
fore is substantially in excess of the 
25 per cent. 

The average utilization factor of 
75 per cent does, however, serve as an 
over-all indication of national condi- 
tions as substantiated by these facts: 
Output last year was about 13 per 
cent ahead of 1938; drought affected 
the availability of hydro capacity 
last year; this year, for the first time 
in a decade, proposed capacity addi- 
tions, as reported to ELECTRICAL 
WorLD, are in excess of 2,000,000 kw. 
(EW, January 13, 1940, page 76). 


Load Factor Improved 


Another guide to station perform- 
ance is load factor [kw.-hr. ~ (peak 
kw. X 8,760) |]. The trend for thirty 
top systems whose output in 1939 was 
65 per cent of the total in this survey 
is shown by Table V; while cor- 
porate changes and other elements 
affect the annual totals, the changes 
in “combined load factors” are prob- 
ably typical. An increase for 1939 
over 1938 of about 14 per cent in 
system output, including purchased 
energy, with a rise of about 12 per 
cent in aggregate system peaks, 
brought about an improvement in 
group load factor from 53.7 per cent 
in 1938 to 54.5 per cent in 1939. 

Plant factor [kw.-hr. generated — 
(plant kw. X 8,760) ] gives another 
measure of the use of available ca- 
pacity. Regional changes over a 
period of years are recorded in Table 
VI. In 1939 plant factors ranged 
from 34.6 per cent for New England 
to 43.1 per cent for the West South 
Central region, with an average for 
the United States of 38.7 per cent. A 
year ago these factors varied from 
31.0 for New England to 41.0 for 


Table V— Output, Aggregate 
Peaks and Group Load Factors, 
30 Systems—1931-1939 


Load 
Year fe Factor, 


_ 


46, 989 
1932} 43,036 
1933 | 45,435 
1934] 48,785 
1935 | 53,019 
1936 | 61,371 
1937 | 67,089 
1938 | 74,596 

84,875 
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Table VI—Changes in Regional Plant Factors 1928-1939 * 
Generated Kw.-Hr. + (Plant Kw. < 8,760) Expressed in Per Cent 








Region 1939 | 1938 1936 | 1935 | 1933 | 1932 1930 | 1929 | 1928 
New land..... 34.6 31.2 | 28.7 | 24.7 29.2 
Middle Atlantic.. .| 39.4 37.2 | 32.6) 29.3 35.0 
E. North Central..| 39.2 39.7 | 34.7 | 28.0 35.3 
W. North Central.| 35.4 34.5 | 30.2 | 25.7 32.8 
South Atlantic (a).| 37.9 32.0 | 24.9 | 22.2 28.1 
E. South Central. .| 38.4 32.5 | 28.8 | 24.2 27.1 
W. South Central. | 43.1 40.3 | 34.1} 29.1 $5.2 
Mountain........ 42.3 42.2 | 38.8 | 29.9 49.6 
| ae 38.4 38.5 | 36.0) 31.1 39.2 
United States (a)| 38.7 37.0 | 32.5 | 27.6 34.3 
Canada (a)...... 60.3 57.2) 53.2 | 43.4 55.2 











* Column for 1934 is omitted because data from which plant factors could be computed were not collected 


for that year. 


(a) Omitting Duke Power, Canadian Niagara Power and Hydro-Electric Power Commission of Ontario, 


for which detailed data are not available. 





the West South Central states, with 
a nation-wide average of 34.5 per 
cent. In spite of the increase, the 
national average was lower than in 
1937; regional plant factors, except 
for New England, South Atlantic, 
East South Central and Mountain re- 
gions, were also under comparative 
1937 figures. The rise to 60.3 per 
cent for Canada made this plant fac- 
tor the largest since 1929, when it 
was 61.7. 

No radical change is apparent in 
the summary of allocation of output 


during 1939 (Table VII). Total out- 
put, including purchased energy, 
amounted to 131.6 billions of kw.- 
hr., a gain of about 13 per cent over 
1938. Sales to ultimate consumers 
still accounted for 71 per cent of the 
total, breaking down about as in 
1938. Among sales for resale, sales 
to other public utilities accounted for 
14.6 per cent of the total, instead of 
13.5 per cent as in 1938. 

Since 1939 marks the end of a 
decade, it affords a chance for com- 
parisons with the beginning of the 





ten-year period. In 1929 ELEcTRIcAL 
Wor.p’s annual survey listed 137 
systems with a total generated 
output of 81,561,345,767 kw.-hr.—a 
12 per cent increase over 1928. There 
were 26 systems in the billion kw.-hr. 
class. Ten years later 150 systems 
reported a generated production of 
116,724,505,000 kw.-hr., approxi- 
mately a 43 per cent increase in out- 
put by 9.5 per cent additional com- 
panies. There were 33 systems in 
1939 that had a total output, includ- 
ing purchased energy, of more than 
a billion kw.-hr. Last year four 
companies had system peaks of more 
than a million kw., the highest being 
1,660,000 kw. Ten years ago three 
companies had system peaks higher 
than a million kw., with the highest 
1,209,000 kw. In 1919 the highest 
system peak was 428,630 kw. 

Generator capacity reported in the 
1929 survey totaled 25,911,781 kw. 
for 1,740 plants. In 1939 the total 
was 34,382,006 kw. for 1,796 plants, 
or a gain of about 33 per cent in 
capacity with an increase of only 3 
per cent in number of plants. Table 
VI shows that plant factor for the 
United States had increased to 38.7 
per cent in 1939 from 35.9 per cent 
in 1929. 





Table VII—Allocation of Output of Major Light and Power Systems, 1929 to 1939* 












150 Systems in 


Class of 
Service 


Farm or rural. . 


Domestic...... 17,088) 13.0 
Com’! retail....| 17,778) 13.5 
Com’! wholesale} 47,088) 35.7 

unicipal..... 2,122) 1.6 
Other sales 1,795) 1.4 
Railways and 

railroads. .... 5,872) 4.6 

Used by ult. 

consumers .| 93,865) 71.4/100.0} 83,408 

Other public 

utilities. ..... 19,251) 14.6 15,840 
Affil. railway 

depts.t...... 409} 0.3 555 
Used by com- 

panies....... 1,426; 1.1 1,387 
Losses, etc 16,619) 12.6 15,843 


* For omjtted years see Execrricat Wortp May 5, 1934. 
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145 Systems in 
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146 Systems in 


148 Systems in 






144 Systems in 137 Systems in 


1937 1936 1932 1929 

ax |e3/88| #5 |3| 8s] 35 #3 | #3 

ge |SE|CA| Be [Se |O8| gs Ge | od 

ay |es|a3| ay |aslas] ay as | a2 
1,824 1.5] 2.11 1,574] 1.4] 2.0 

14,405| 11.8] 16.4] 12,879] 11.2] 16.0 7,561} 8.0) 11.3 

13,864| 11.3] 15.8] 12,430] 10.8| 15.3] 9,089] 10.4| 15.7] 9,184| 9.7) 13.7 

48.,819| 40.0| 55.5] 44,307] 38.6| 54.9|29,993| 34.6| 51.8141,752| 44.1| 62.5 

2'095| 1.7| 2.4] 2,920] 2.6] 3.61 2'512| 2.9] 4.3] 27230) 2.4) 3.3 

1,227} 1.0| 1.4) 721) 0.61 0.9 10 15 

5,684, 4.7| 6.4] 5,912] 5.2| 7.31 5,234 6.01 9.1| 5,149] 5.4| 7.7 

87,918] 72.0|100.0] 80,752] 70.4|100.0157,873| 66.6|100.0|66,847| 76.6|100.0 

16,606] 13.6]..... 17,756] 15.5|.....|15,690] 18.0|.....|13,290| 14.0)..... 

RN ee ed 

1,275} 1.01... 1,177] 1.0).....] 988) 1.]]..... 1,395] 1.5)... 

15,792| 12.9|.._.. 15,063| 13.1|.....|12,397| 14.3|..... 13,199 13.9}..... 

122,165|100.0)..... 114,748|100.0|.....|86,913|100.0|.... .}94,731|100.0)..... 

ty each a es wees oS Se 


+ Excluding company that did not report allocation. 





t Included in railways and railroads prior to 1937. 
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Portable Kit 
Dramatizes Poor Wiring 


Designed for layman, kit employs coils of wire for resist- 
ance and produces effects on prospect's own wiring instal- 
lation by introducing added loads and added resistance 


WALTER C. HESTON," Pacific Coast Electrical Bureau, Northern Division, San Francisco 





SEVERAL DEVICES have been 
made for demonstrating adequate 
wiring. But all of these of which 
the writer has knowledge simulate 
the customer’s circuit conditions and 
rely on his imagination to transfer 
the example to his own premises. 
The kit which the writer has designed 
uses the existing lighting installation 
as a demonstration. 

In office buildings voltage drops 
of 5 per cent are not uncommon, and 
where these exist an effective demon- 
stration can be made with the kit, 
which is portable and includes an 
auto-transformer for boosting volt- 
age to normal lamp-voltage rating. 
How the kit works is shown in the 
diagram. It is essentially in two 
parts, electrically. The first is placed 
in series with the circuit (an in- 
stalled wall toggle switch is a con- 
venient place to do this) and provides 
a means of controlling voltage at that 
point and of introducing various re- 
sistances to correspond to voltage 
drops for circuit runs. The other 
part parallels the circuit at the point 
of load and provides a means of add- 
ing various loads and thus showing 
what will happen to voltage at vari- 
ous projected load increases. 

Arrangement of the various parts 
is shown in the illustrations, toggle 
switches being employed to cut in 
the various resistances. A tapped 
auto-transformer is employed, wound 
with No. 10 wire, but there are sev- 
eral compact units on the market 
which would be satisfactory if less 
capacity were desired. 

In addition, 100 ft. of No. 14 wire 

[Continued on page 118] 


*Engineering consultant. 
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KIT IS MADE UP of equipment assembled on a hinged plywood panel in a fibre suitcase, 
It weighs 40 lb. Below the panel is the transformer and space for wire and voltmeter. 
Connections are made to existing wiring—in series at the switch and in parallel at the 
lead. Electrically, it is in two parts, but physically the equipment is together in the kit 
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Increase Bus Capacity 
at South Meadow 


ed 


lethod of supporting roof slab in later flanged construction in progress 
| 


exible connection provided between original three-bar section and added copper channel section 
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Copper channel bus for the latest generation addi- 
tions provides adequate current-carrying capacity 


—Through-type double-unit insulators for supports 


SEVERAL POINTS of interest for 
the engineering department were 
associated with the Hartford Electric 
Light Company’s recent enlargement 
of its 11-kv. generating plant main 
bus capacity at South Meadow in 
connection with the addition of new 
turbo units. As originally installed in 
1921, both 11-kv. main buses had 
three 4-in. x 4-in. bars per leg laid 
flat, with an expected rating of 2,500 
amp. Tests showed that the bus would 
not carry this amount of current 
without exceeding the specified tem- 
perature rise. 


Early Additions 


In 1929-30, when adding a 50,000- 
kva. generator to the station, a fourth 
bar was added to each leg, except for 
a short length of bus at the perma- 
nent (north) end, which remained 
three-bar. Heat runs on the four-bar 
section definitely proved that it would 
carry 2,700 amp. without excessive 
heating. 

In January, 1938, when adding an- 
other 50,000-kva. generator, the four- 
bar length of each bus was removed 
and replaced by two 4-in., 8.58-lb. 
copper channels with flanges turned 
“in” to form a hollow square. These 
channels were mounted on new heavy- 
duty insulators supported on special 
bronze brackets designed to utilize as 
far as possible the existing inserts in 
the concrete bus structure. On the 
top leg of each bus it was necessary 
to drill one additional hole in the 
“front” bus wall for each new insu- 
lator bracket. To speed up this work 
the 2.5-in. vertical slabs which form 
the “back” wall of the bus structure 
were removed by carefully sawing 
out the joints with a hacksaw blade. 


The roof slab meanwhile was supported by wooden sticks. 


These copper channels have a current-carrying capacity 
of 4,000 amp. and are the largest that can be installed in 
this bus structure, whose clear dimensions are 16 in. hori- 
zontal x 19.5 in. vertical, and maintain the necessary elec- 
trical clearance. In making the flexible connection between 
the copper channels and the original three-bar section 
Everdur bolts were used in assembling the joint. 

Each bus is divided into four sections, each being 
anchored near its mid-point and being free to expand 
either way. 

The 1937 extension to both buses by the Stone & Webster 
Engineering Corporation is composed of two 6-in., 15.35-lb. 
copper channels mounted on double-unit “through”-type 
insulators. Fig. 4 was taken before the upper insulator on 
the top leg and the roof slab for the bus structure had been 
installed. This part of the bus has a rating of 5,000 amp. 
These new bus compartments have dimensions, in the clear, 
of 19.5 in. width by 23.5 in. height. As this new bus exten- 
sion does not line up vertically or horizontally with the old 
bus structure a transition section of two 4-in. x 8.58-lb. 
channels with flanges turned in (up and down) and sup- 
ported by heavy-duty insulators on the “front” wall was 
necessary. The joint between the 4-in. and 6-in. channels 
was later made up with flexible connectors. 
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Copper channels mounted on double-unit insulators 
during latest construction 


Transition section between old and new bus structures 
before flexible connectors were attached Original bus construction had three flat bars per leg 
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Economic Study Determines 
Best Network Arrangement 


Economic analysis determines best combination of primary voltage, 


number of primary feeders, secondary circuits and transformer units 


for small secondary network from standpoint of cost and operation 


E. E. FORREST+ and L. B. WICKERSHAM. JR.4 








FIG. 1—Areas to be served immediately and ultimately by Gary secondary network 


REHABILITATION of the distribu- 
tion system of the Gary Heat, Light & 
Water Company, Gary, Ind., to facili- 
tate a conversion from 25 to 60-cycle 
operation* presented many problems 
of an economic nature. Among them 
determination of the most practical 
arrangement of a secondary network 
system for the business section that 
would provide for enlargement to 
handle future load growth required 
consideration of a wide variety of al- 
ternate plans. This network area has a 
present load of 4,000 kva. and an esti- 
mated ultimate load of 12,000 kva. 

In selecting the optimum network 
arrangement from the standpoint of 
cost and operation such variables as 
primary voltage, number of primary 
feeder circuits, number of parallel 





* Electric Light and Power, March, 1939. 
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secondary circuits and number and 
size of transformer units had to be in- 
vestigated both for the initial condi- 
tion of 4,000 kva. capacity and for an 
assumed ultimate system of 12,000 
kva. capacity. 

As a result of the analysis outlined 
herewith it was decided to supply 
the network from two 5,000-kva., 
34.5/13.8-kv. unit type substations 
tapping two existing 34.5-kv. trans- 
mission lines, with provision for a 
two-circuit outage and failure of 
either substation or transmission line 
without interruption of service. It 
was decided to extend two 13.8-kv. 
cables from each substation into the 
network area to supply the fifteen 
500-kva. network transformers. Regu- 
lation by automatic tap changing 
under load was selected with equip- 
ment at unit substations adjusted to 


hold 13.8 kv. in each station and 
maintain 123/213 volts at the custom- 
ers’ entrance switch. When frequency 
conversion is completed the network 
system will be interconnected with a 
4.33-kv. primary network serving the 
residential area through a 13.8/4.33- 
kv. transformation to permit utiliza- 
tion of excess capacity of the network 
unit substation on the 4.33-kv. net- 
work. 


Consideration of Alternatives 


To comply with all practical oper- 
ating standards the alternatives to be 
considered were extended to include 
provisions for emergency conditions 
of operation and possible allowable 
limits of overload on transformers. 
All of the alternatives were worked 
out on the basis of a 3 per cent maxi- 
mum allowable voltage drop in the 
secondary cable under normal condi- 
tions and without exceeding the nor- 
mal current-carrying capacity of the 
cable under emergency conditions. 

Voltage drop in a secondary net- 
work is dependent on two major fac- 
tors, the number of transformer units 
and the numbér of parallel circuits, 
since each conductor is limited in size 
by its burnoff characteristics as estab- 
lished by the system in which it is to 
operate. Experience has shown that 
No. 4/0 or 250,000-circ.mil cable will 
clear faults with a much higher degree 
of reliability and much less smoke 
and explosive gases than can be ex- 
pected when larger sizes are used. 





{Superintendent electrical division Gary Heat, 
Light & Water mpany, Gory, Ind. 

Trormeri General Electric Company, Schenec- 
tady, N. Y. Mr. Wickersham is now with the 
Newport News Shipbuilding & Dry Dock Com- 
pany, Newport News, Va. 


ELECTRICAL WORLD @ May 4, 1940 





With calculations based on a certain 
value of permissible voltage drop, the 
number of transformer units and sec- 
ondary copper become functions of 
each other. Thus the curves of Fig. 2 
(a and b) could be plotted showing 
the cost of secondary copper as a 
function of the number of transformer 
units for both the 4,000 kva. initial 
and 12,000 kva. ultimate systems re- 
spectively. Costs were based on 
250,000-circ.mil non-metallic “Per- 
formite” cable, used throughout the 
secondary network study. Unit costs 
used in this analysis are tabulated in 
Table I. These costs include the in- 
stallation expense. 


Number of Transformer Units 


The number of transformer units is 
fixed by the number of primary feed- 
ers supplying the network. If, for 
example, in the 12,000-kva. network 
there are four primary feeders, 40 
300-kva. transformer units will be re- 
quired to handle the load under nor- 
mal conditions. To make provision 
for continuous service under an emer- 
gency condition of a primary feeder 
outage 40 transformer units are re- 
quired on the remaining three feeders 
to handle the load, thus requiring a 
total of 54 transformers on the four 
feeders. With provision for an emer- 
gency condition of a two-circuit out- 
age (one circuit out of service for 
workmen and a second circuit trips 
due to fault) there must be 40 trans- 
former units on the remaining two 
feeders and a total of 80 transform- 
ers would be required on the four 
feeders. 

If overloads on transformers are 
permissible the number of trans- 
former units required will be reduced 
and secondary copper must be in- 
creased accordingly to maintain volt- 
age within allowable limits. A maxi- 
mum emergency overload of 25 per 
cent on transformers was included as 
one of the conditions of this study. 

The relationship between primary 
feeders and transformer units for the 
4,000-kva. initial and 12,000-kva. 
ultimate network is shown in Table 
II for emergency conditions of one 
and two primary feeder outages, also 
transformer maximum operating con- 
ditions of 100 per cent load and 125 
per cent load. 

Having established the relationship 
between cost of copper and number 
of transformers and between number 
of transformers and the number of 
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FIG. 2—For constant secondary voltage 

drop of 3 per cent secondary cable cost 

varies inversely with the number of trans- 

former vaults. 

(a) Secondary cable cost for initial 4,000- 
kva. network for various number of vaults. 

(b) Secondary cable cost for ultimate 
12,000-kva. network for various number of 
vaults, 
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FIG. 3—Comparison curves for initial and ultimate network show variation in total cost 
with network supply voltage, number of supply circuits, transformer size, permissible 
number of supply cables out of service and transformer loading. 
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FIG. 4—Schematic diagram showing complete proposed distribution for Gary, Ind. 
Actual interconnection of secondary network and 4.3-kv. primary network awaits 
completion of frequency changeover. 


primary feeders it was a relatively 
simple procedure to determine the 
total costs of the secondary network 
for any number of primary feeder 
circuits, the two conditions of emer- 
gency, the two conditions of trans- 
former loading and two sizes of 


transformer units. By plotting these 
costs as shown in Fig. 3 a convenient 
method of making cost comparisons 
of a wide variety of alternatives was 
established for the initial 4,000-kva. 
load and ultimate 12,000-kva. load. 

The first consideration was given 





Table II—Vaults Required for Various Cases of 4,000 Kva. and 
12,000-Kva. Networks 


Case I—! cable out, no overload allowed on transformer 
se 2—22 cables out, no overload allowed on transformer 

Case 3—I| cable out, 25% overload allowed on transformer 

Case 4—2 cables out, 25% overload allowed on transformer 


4,000-Kva. Network 








to the sub-transmission voltage sup- 
plying the transformers. Inspection of 
the curves for both initial and ulti- 
mate load shows an advantage for 33 
kv. The difference, however, was not 
considered sufficient to venture into 
the installation and maintenance of 
such high-voltage cable in view of the 
small quantity involved and the ex- 
perience of present underground 
crews. The special training required 
and the uncertainty of the relative re- 
liability of the 33-kv. cable eliminated 
this voltage from further considera- 
tion. The selection of 13.8 kv. as the 
supply voltage for the transformers 
was based on the greater cost of 4-kv. 
cable when the network is expanded 
to supply a 12,000-kva. load and the 
increasing differential in cost if the 
load should increase beyond this 
amount. 


Transformer Overload 


Next was the consideration of the 
section under “No Overload on 
Transformers” and the section under 
“25 per cent overload on Transform- 
ers.” Fig. 3 shows a considerable 
added investment for a_ sufficient 
transformer capacity to operate with- 
out overloading, for all combinations 
of the 4,000-kva. network. However, 
it will be noted in the cost curves of 
the 12,000-kva. network that there is 
a very small differential between the 
costs for no overload and for 25 per 
cent overload, and that in some cases 











Case Circuits Supply 2 4 6 the cost is actually higher for per- 
. . . =. mitting 25 per cent overload. This 
PN eS idl cadhackebad asthe iberksseces 28 16 19 i 17 10 is due to the fact that in allowing a 
ss oe Pee oo Fs Lu ass na ses oe eae 28 16 22 12 
eI cick anc sdbasicdnsssaucphartnawrssdsast 2 4 SBS @  G 9 25 per cent overload on transformers 
I ee sins caccmstcacasinia caine tabdiele piss 23 15 17 uN io : 
it is necessary to increase the amount 
12,000-Kva. Network ce 
Case —_Circults Supply 2 3 4 5 6 of secondary copper to limit the volt- 
a a a a 
Kva Kva. Kva. Kva. Kva. Kva. Kva. Kva. Kva. Kva. age drop to 3 per cent. The cost of 
1 No. Vaults .......... eo 4 6 3% 5 32 450 #30 48 #29 ~~ secondary copper, therefore, becomes 
2 ROG VOUS ccc cccesse eoe3 cieers ice sone 80 48 68 40 60 36 ° . 
5 Sateen. .o-:.0-s-s eC 4830s (sss'si—“‘ié‘ SSS ~~ a Considerable factor in the over-all 
th. ee aan oe Soe aie 64 40 54 34 48 30 cost. The additional cost of trans- 
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Table I—Secondary Network Unit Costs (Installed) 
Item 33-Kv. 13.8-Kv. 4-Kv. Item 33-Kv. 13.8-Ky. 4-Kv. 
Netwerk Vault Overhead Line Installed per Foot 
NE ttah ised scioes taxes $6,750.00 $5,460.00 $4,730.00 Oh, We WIE cs cbscsnsecuaxcn. $0.95 
ER igen hecksdscdcece<oanes 7,925.00 6,530.00 5,625.00 13.8-kv, No. yo Penigocakisiisadi $1.45 
PR MAID. soho. cocesyceses $1.89 
*Cable installed per Foot QTD si oe vucuapesecce cease ss $20,000.00 
Re ose hschuckeceuses $4.42 Substations (2/5,000 kva.), each.... $69,695.00 $61,740.00 
RE oi pane h Sins s towns 3.34 $2.69 4 circuits 4 circuits 
I Gk cb erode aan, sok 3.40 santana. witiaiee 
ee reer ee $3.05 PP I din ccicessaegessssesvisedsine $4,270.00 $4,170.00 


Non-metallic ''Performite'' cable 250 MCM, 220 volts, per circuit foot—$2.87 


* This item includes $1.30 per lineal foot of cable used to cover allocated duct costs. 
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Unit Substation on Wheels 
Has High Service Reliability 


Illinois utility assembles flexible 1,500-kva. unit substation 
on mobile trailer at $13,000 cost— Horizontal transformer 


with forced oil cooling and no-load tap changing a feature 


]. D. ROBERTS,* Central Illinois Public Service Company, Springfield, III. 





AN APPROACH to the reliability of 
a stationary substation at reasonable 
cost and within the space and weight 
confines imposed by modern high- 
ways and highway laws was attempted 
in designing the 1,500-kva. mobile 
unit substation recently introduced 
on this system for emergency and 
maintenance service. The unit, re- 
quiring special transformer and 
trailer equipment, cost about $13,000, 
or $8.75 per kva., and weighs 153 
tons. 

Stand-out features of the new de- 
sign are: (1) Its low over-all height; 
with arcing horns removed it will 
pass under a 12-ft. 6-in. subway or 
viaduct. (2) Its compact arrange- 
ment; the entire substation is mount- 
ed on an eight-wheel Jahn’s trailer 
having an over-all width of 8 ft. and 
a center-to-center wheelbase of 19 ft. 
1 in. (3) Its electrical flexibility, 
that permits the unit to meet a wide 
range of voltage conditions to be 
found on the system. (4) Provision 
of forced oil cooling and no-load tap 
changing on the main transformer. 

Principal equipment on the sub- 
station trailer consists of Ohio Brass 
station post insulated Royal Electric 
& Manufacturing Company air-break 
switches and high-voltage S & C 
liquid fuses, through which primary 
power is supplied to a main trans- 
former rated 1,500 kva. at 66,000/ 
33,000 — 2,300/4,600/6,900/11,940 
Y volts. Secondary power passes to 
an Automatic Switch Company cir- 
cuit breaker of the 15,000-volt class 
which has sufficient interrupting ca- 
pacity to handle the entire output of 


*Chief Engineer. 
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SPECIAL HORIZONTAL 1,500-kva. transformer keeps down over-all height. 
Special forced cooling permits 33 1/3 per cent overloading 


the substation. Auxiliary transform- ers’ main base, furnish power to the 
ers with multiple series windings, main transformer oil circulating 
mounted integral with the transform- pump motors and to forced air-blast 
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fans for the oil cooling radiators. 
They have sufficient capacity to sup- 
ply power for illumination when the 
substation is in service. 

The main transformer, a special 
Westinghouse design, has its major 
dimension horizontal rather than ver- 
tical, as is customary, in order to 
reduce over-all height. Though nor- 
mal rating is 1,500 kva., a forced oil 
circulation and cooling arrangement 
permits the unit to carry 2,000 kva. 


eS 


above the main transformer allows 
the unit about one foot clearance in 
passing through the lowest subway 
the company knows of on the present 
Illinois highway system. As stated 
the unit will pass under any viaduct 
having a 12 ft. 6 in. clearance. 
Integrating watt-hour meter and re- 
lays are housed in the large cabinet 
on the end of the oil circuit breaker, 
while the small cabinet on the oppo- 
site end of the oil breaker contains 








oil circuit breaker, is a small struc- 
ture with a channel iron cross-mem- 
ber. Wood clamps mounted on this 
cross-member provide for attaching 
portable feeder cables to prevent any 
strain of these cables being trans- 
mitted to oil circuit breaker bushings. 

Complete with trailer, which was 
made by C. R. Jahn Company, the 
portable substation weighs 31,500 lb. 
Wheel loading of about 4,000 Ib. is 
well within the Illinois State High- 


Complete substation for emergency and maintenance housed on highway trailer—weight 31,500 lb.—wheel loading 4,000 lb. 


Manual tap changing is provided on 
the transformer (see hand-wheels on 
the tank adjacent to the high-voltage 
bushings) so connections for the volt- 
ages, before enumerated, can be 
secured without opening the trans- 
former or withdrawing any oil. These 
changes in taps, however, cannot be 
made under load. 

Arrangement of the post-type dis- 
connect switches and the primary 
fuses on a low angle-iron framework 
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the controlling mechanism for the 
breaker, which is solenoid-operated 
from auxiliary power transformers. 

Okonite “Okoprene” cable in four 
pieces 500 ft. long comprises the port- 
able cable equipment and is of suffi- 
cient carrying capacity to accom- 
modate the entire output of the sub- 
station. These cables are carried on 
a two-wheel reel cart having four 
compartments on the reel. On the 
rear of the trailer, adjacent to the 
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way road regulations, as are the 
length and width of the unit. 

Due to the arrangement of the 
wheels and the dual pneumatic tires, 
the company finds this substation is 
readily movable over highways and 
into locations, where there is need 
for it, with a 24-ton substation truck. 
Design and assembly of the unit were 
done by the engineering and construc- 
tion forces of the Central Illinois 
Public Service Company. 
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Street Lighting Much Increased— 
Negligible Increase in Bill 


Niagara Falls replaces magnetite arcs with 6,000-, 10,000- 
and 15,000-lumen incandescents — Photo-electric contro] on 


all circuits— Develop high temperature cable terminal 


C. H. ANDERSON,* Buffalo Niagara Electric Corporation, Niagara Falls, N. Y. 





CITIZENS of the city of Niagara 
Falls, N. Y., now enjoy a 32 per cent 
increase in lumens at a cost increase 
of only one-half of 1 per cent as 
a result of the completion of a 
planned, long-range rehabilitation of 
practically the entire street-lighting 
system. 

Niagara Falls, like many other 
American cities, is a composite of 
several business districts with resi- 
dential sections intermingling. There 
are two main and several secondary 
business districts. 

The old lighting system in the busi- 
ness districts was composed of 4- and 
6.6-amp. inverted decorative magnet- 
ite arc lamps, mounted at 17 ft. on 
steel poles that were also used to 
support trolley guy wires. Four- 
ampere pendant magnetite arc lamps 
were used on wood poles in the resi- 
dential areas between business dis- 
tricts and 6.6-amp., 6,000-lumen 
pendant incandescent fixtures were 
used in the outlying residential area. 


Lighting Planned 


City electrician Adin Chase, who 
has charge of street lighting, was 
assisted in laying out a complete 
street-lighting system for the city 
of Niagara Falls, covering the main 
and secondary business districts as 
well as traffic arteries and residential 
areas. If was felt that with a definite 
plan to follow, over a period of years, 
as different sections were relighted, 
the city would have a street-lighting 
system that would be a real asset, 
by providing adequate light through- 


—, 


*General superintendent. 
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ROUND STEEL PLATFORMS, 3 ft. in di- 
ameter, split and hinged, simplified work- 
ing conditions: luminaires and brackets 
were assembled and wired at plant 


4, 1940 


out the.city, particularly on the traf- 
fic arteries. 

This program covered all of the 
business districts (8.3 miles of street) , 
with the exception of one, and 15 
miles of residential streets. All of the 
1,023 magnetite arc lamps were re- 
placed with incandescent of 6,000-, 
10,000- and 15,000-lumen intensities. 


Type of Construction 


Since the street railway system has 
been replaced with buses in the city, 
it was possible to install the new 
incandescent lights. on the top of 
the old trolley support poles. A 
bracket and cap design made it pos- 
sible to modernize the old trolley 
poles at a comparatively low cost, to 
obtain a 224-ft. mounting height for 
the luminaires and an inconspicuous 
method of supporting the overhead 
lighting circuit. 

An insulator to dead-end and break 
the overhead circuit at each light pole 
was developed by using an insulator 
similar to a guy strain insulator with 
a standard thread pin hole in the 
center of it. Where it was necessary 
to use spans over 175 ft. No. 6 triple- 
braid, weatherproof, three-strand 
Copperweld wire was used in the 
overhead circuit. Six thousand lumen 
lamps were used in the residential 
and secondary business districts. The 
lamps were installed in General Elec- 
tric 72R and 79R pendant type lumi- 
naires. Ten-thousand-lumen and 15,- 
000-lumen lamps were used in the 
main business districts and traffic 
arteries. These lamps were installed 
in General Electric 81D pendant type 


luminaires. Equivalent luminaires 
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GRAPHIC PROOF of street lighting improvement effected on 24th Street, Niagara Falls. Above, 
results from single, 4-amp., magnetite arcs, mounted 17 ft., opposite spacing 132 ft. Below, results 
from single 6,000-lumen incandescents, 2242 ft. mounting, 132 ft. opposite spacing 


manufactured by the Line Material 
Company were also used in both the 
residential and business districts. 

Westinghouse subway type series 
street-lighting transformers (60 kw.) 
and control equipment were used on 
the 10,000- and 15,000-lumen lamps. 
All of the circuits are controlled by 
photo-electric eyes. Three circuits in 
the main business districts are con- 
trolled from one electric eye, as shown 
in an accompanying illustration. 


Insulation Problem 


Installation of the new fixtures 
was simplified by using round steel 
platforms approximately 3 ft. in 
diameter, split in the center and 
hinged on one end with a clamp con- 
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nection on the other end. The lumi- 
naires and brackets were assembled 
and wired at the plant. The field work 
consisted of burning a hole in the 
steel pole for the circuit and attach- 
ing the brackets and overhead circuit 
to the pole. 

The internal wiring in the head of 
a totally inclosed pendant type lumi- 
naire becomes a serious problem when 
high intensities of illumination are 
used, particularly 10,000 or 15,000 
lumens. Laboratory tests showed that 
the temperature rise of the wires in 
the heads of the luminaires was more 
than 85 deg. C. for 10,000-lumen 
lamps and over 100 deg. C. for 15,- 
000-lumen lamps. This temperature, 
combined with voltage, is bound to 
break down the insulation of the 
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usual 5,000-volt wire used in wiring 
street-lighting fixtures. 

Five thousand-volt conductor No. 
8 wire with corona-resisting rubber 
was used to wire the fixtures. Approx- 
imately 7 in. of the rubber was re- 
moved and a special partially cured 
synthetic resin impregnated in }x0.01- 
in. continuous fibre glass tape was 
wound on the wire to replace the 7 in. 
of rubber removed. 

At present not enough time has 
elapsed to prove from actual field 
experience that this is the solution 
to the problem, although all of the 
laboratory tests, consisting of power- 
factor reading, moisture absorption 
and voltage breakdown, after being 
subjected to abnormally high and 
low temperatures, showed very fav- 
orable results. 


Two Economies 


Although the total lumen output 
was increased approximately 334 per 
cent from 15,000,000 to 20,000,000, 
the increased cost of street lighting 
to the city was negligible—less than 
one-half of 1 per cent. This was pos- 
sible by replacing the magnetite arc 
lamps, which are considerably more 
expensive to operate and maintain, 
with modern incandescent lamps. The 
savings were passed on to the city 
in terms of more light. 

Use of overhead conductors also 
made it possible for the city to enjoy 
more light per dollar of cost than 
would have been possible had under- 
ground construction been used. It is 
interesting to note that when persons 
have been questioned in regard to 
the type of street lighting installed in 
the business districts, the answer has 
invariably been “underground street 
lighting.” Actually, one overhead wire 
detracts very little, if any, from the 
daytime appearance and is one means 
of obtaining a considerable saving in 
the cost of street lighting. 

Diagram and table on opposite 
page show the light intensities for 
both the old and new lighting sys- 
tem. Referring to location “A,” 6 ft. 
from the lamps along the curb line, 
note that the light intensities were 
good for both old and new systems, 
but in the center of the street, half 
way between lamps at point “B,” the 
light intensities of the old system 
dropped to a small percentage of the 
light at “A,” while with the new sys- 
tem light intensities are practically 
constant in the street between lamps. 
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ALL STREET-LIGHTING CIRCUITS in Niagara Falls controlled by photo-cells; diagram shows 
three circuits in business district controlled from one electric eye 
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Do not bind too tight 
over Kerite for the last 


2” of glass tape 
LEGEND 
No. 8 solid copper conductor — tape tightly wound with semi-cured High temperature cable termination 
oO Ee ® hermal sie compound —-. "hal used g* GE typ 19-R and 6I-D 
1% * vei ; ; wa { — part 2 of Genera street-lighting fixtures or equiva- 
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G) | Jayer of silk tape, 30% lap (5) Kerite braid and tape 


TEMPERATURE RISES of 85-100 deg. C. in 10,000-15,000-lumen totally inclosed pendant luminaires led to development 
of this cable terminal using synthetic resin and fibre glass tape 
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In all cases the highest intensities are in the desirable locations, the driving lane, and in the center of the street. 


Number and Type of 
Light on Pole 


2-6.6 amp. Magnetite 
2-15,000 Lumen Incd. 


1-6.6 amp. Magnetite 
1-15,000 Lumen incd. 


1-4 amp. Magnetite 
16,000 Lumen incd. 
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Drive Modernization Raises 
Paper Production 


Complete revision of electric drive for paper machine 
with minimum delay in production—Speed increase is 
secured by decreasing gear ratios of speed reducers 


A. V. BURBAGE, Westinghouse Electric & Manufacturing Company, Richmond, Va. 





OLD 500-KW. “RUNNING” GENERATOR supplying driving motors was converted to “starting” unit by addition 
of new interpole field coils to provide 2,300 amp. momentary starting current: can also provide standby service 


HOW TO HANDLE the increased 
loads and higher starting torques was 
the problem in changing gear ratios 
on the speed reducers used on the 
paper machine at the West Point, 
Va., paper mill of the Albemarle 
Chesapeake Company. Economically, 
it was desirable to modify or revamp 
the existing sectional electric drive 
to fit increased production require- 
ments. Engineering analysi§ indi- 
cated that decreasing the gear ratios 
was the most practical way to obtain 
the wanted increase of speed. 

When the mill went into operation 
in 1930 the 240-in., 150-ton Pusey 
& Jones Fourdrinier paper machine 
was driven by a Westinghouse vari- 
able-voltage sectional electric drive, 
designed for an operating range of 
from 100 to 850 ft. per minute. At 
that time a 500-kw., 600-volt dic. 
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running generator and 1,600-amp. 
(momentary rating) starting gener- 
ator powered by a 750-hp., 2,300- 
volt synchronous motor formed a 
three-unit coupled set on a common 
bedplate. The nine paper-machine 
sections were driven by individual 
600-volt d.c. motors through speed 
reducers. In 1935 an additional sec- 
tion of twelve dryers was installed 
(geared to the existing gear train), 
driven by a 70-hp. motor. 

This additional drying capacity, 
together with other improvements on 
the paper machine, increased the out- 
put to approximately 170 per cent 
of the initial capacity. Because pro- 
duction requirements demanded that 
more and more runs of nine-point 
paper be run at 850 ft. per minute, 
it seemed feasible to step the speed 
up to 1,050 ft. per minute on paper 


of this weight. While the dryers 
were adequate for production at high- 
er speeds, the sectional drive was 
revised, with the idea that sixteen 
more dryers ultimately would be in- 
stalled, to provide for a possible in- 
crease in output of heavier papers. 
Paper machine was satisfactory for 
operation up to 1,100 ft. per minute 
without major expenditures, so by 
decreasing the gear ratios to obtain 
this speed the loading on the section 
motors and generators increased in 
direct proportion, or approximately 
30 per cent. Somewhat higher load- 
ing would be expected on the couch 
because of the increased vacuum re- 
quired to remove water at the higher 
speeds. A daily log record for the 
past nine years was available for 
all motors and generator loads for 
various speeds and paper weights. 


ELECTRICAL WORLD @ May 4, 1940 





The design of the section motors in- 
dicated adequate capacity for the 
increased load, provided the machine 
was operated so that it did not re- 
quire any higher horsepower per 
foot per minute of paper. 

Starting torque required by the 
section motors increased inversely as 
the gear ratio was decreased—also 
approximately 30 per cent. It was 
calculated that all the motors would 
develop sufficient starting torque with 
the possible exception of the dryer 
section. There had been a tendency 
of the dryers to pile up at starting 
since the installation of the additional 
section in 1935. A new 175-hp. d.c. 
motor was installed on the fourth 
dryer section in place of the old 70- 
hp. motor, which was then moved 
toward the wet end, where an intake 
shaft on the dryer train was avail- 
able. This move provided additional 
starting torque and corrected the 
tendency of the dryers to pile up 
toward the dry end. 

From a careful study of the gear- 
ing it was found that gear parts from 
the first dryer could be used on the 
couch. Likewise, the gear parts from 
the first press were used on the 
reel. 


Provide for Future Load 


A unique arrangement was worked 
out on the power units to handle the 
additional load plus the future dry- 
er load. A new generator of 750- 
kw. capacity, driven by a 1,100-hp. 
synchronous motor, was used as a 
running generator. The old 500-kw. 
“running” generator was converted 
into a “starting” generator by the 
addition of new interpole field coils 
to provide 2,300 amp. momentary 
starting current. The old starting 
generator was used as a running 
generator for the winder drive to 


provide additional capacity for this 


stepped-up operation. Flexibility of 
this arrangement is apparent in that 
complete standby is now provided at 
decreased paper speeds by reverting 
to the original operating set-up. 
Four motors on the dryers intro- 
duced two problems. In order to 
reduce the initial inrush of current 
on the starting generator the four 
motors would be started in series and 


automatically reconnected in paral- 
lel for accelerating and running. For 
the motors to divide a common load 
operating in parallel it was neces- 
sary to provide sufficient compound- 


INDIVIDUAL 600-VOLT d.c. MOTORS drive paper machine sections through speed reducers: new 175- 
hp. unit and gear unit on fourth dryer section (in foreground) provided additional starting torque 


ing to prevent load shifting. On the 
other hand, it is necessary to have 
a flat speed characteristic of the driv- 
ing motors in order to secure good 
differential speed regulation as re- 
quired on each section of the paper 
machine. Both of these desirable 
conditions were satisfied by using a 
special combination of cumulative 
and differential series field winding 
with equalizer connection. The 
cumulative section is effective for 
each motor up to the equalizer con- 
nection. From this position it is 
neutralized by the differential wind- 
ing so that the over-all performance 
of the four motors is similar to a 
motor having a comparatively flat 
speed-load characteristic. 

Speed regulation was the second 


CONTROL BOARD for sectional electric drive was modified to make use of new 750-kw. motor- 
generator set, an additional dryer section and certain other revisions of this paper machine 


ogee 
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problem presented by the fourth dry- 
er motor. The carbon pile speed 
regulator on the dryer section was 
initially designed to handle the field 
current of two motors. With the 
addition of the third motor in 1935, 
and the proposed fourth motor, the 
field values would be considerably in 
excess of the regulator capacity over 
the broad range of operating speeds 
and wide range of operating load 
conditions. A small 15-amp. motor- 
driven pilot exciter set was used. This 
small exciter serves to buck the volt- 
age of the main exciter and the carbon 
pile regulator operates on the booster 
exciter field instead of directly on 
the field of the motors. This booster 
exciter materially increases the range 

[Continued on page 132] 
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Revenues Increase 45 per Cent 
Under Commercial Cooking Plan 


Puget Sound gains 80 per cent increase in sales from 


9,800 kw. of new commercial load added in past four 


years through completely organized, executed campaign 


CHARLES T. BAKEMAN,* Puget Sound Power & Light Company, Seattle, Wash. 





DURING the 34 years that the Puget 
Sound Power & Light Company has 
been aggressively promoting com- 
mercial electric cooking annual kilo- 
watt-hours delivered to commercial 
cooking and heating customers have 
shown an 80 per cent increase and 
revenue a 45 per cent increase. This 
establishes a new high for us in rapid 
load development for any one class 
of business, especially when it is 
considered that some five million 
annual kilowatt-hours were already 
being delivered to this class of cus- 
tomer 34 years ago. The forces which 
have so rapidly increased sales in this 
field can be readily traced to a sell- 
ing plan fitted to this market. Briefly, 





*Commercial and industrial sales director. 


these forces are competitive costs, a 
trained sales organization, modern 
equipment, an aggressive selling plan 
and promotional advertising support. 

Our effort in developing this com- 
mercial cooking load dates back to 
some fifteen years ago when a survey 
of the commercial cooking and heat- 
ing market possibilities was made in 
several district areas. At that time 
very little was known of the kilowatt- 
hour market possibilities of this field. 
Sketchy as the survey was, it definitely 
pointed to commercial cooking as the 
major immediate market in the com- 
mercial heating field. As a result of 
our preliminary efforts it was soon 
evident that our regular commercial 
lighting and power rates were ill 


adapted to this commercial cooking 
load and that this load had character- 
istics that would economically justify 
a rate more nearly competitive to 
other types of fuel. 

In 1929 the first important step 
was made with the filing of a special 
commercial cooking and heating rate, 
designed to serve more satisfactorily 
existing business and to attract new 
business. This was a simple block 
rate with minimum charge based on 
kilowatt demand. It was designed to 
collect revenue on the basis that res- 
taurant men feel justified in paying. 
The lower steps of the block rate pro- 
vided a strong promotional effect for 
complete electrification where essen- 
tial small electric appliances had 





INSTALLATION IN OUTSTANDING HOSPITAL of the Northwest includes main kitchen (shown above), 
diet kitchen and all-electric bakeshop: cooking load above totals 124 kw. 
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already been installed. Because of 
the characteristic low demand ratio 
to connected load of this business, 
the minimum charge was based on 
kilowatt demand without reference to 
connected load. High diversity be- 
tween commercial customers and the 
off-peak characteristics of a large 
part of this load justified a kilowatt- 
hour rate that was more nearly com- 
petitive to other types of fuel. 


Competitive Rate 


During the first ten years of our 
commercial cooking development no 
attempt was made to organize specifi- 
cally for this selling, this business 
being handled as an incidental item 
by domestic salesmen and power 
salesmen. In spite of this, an annual 
load of some 5,000,000 kw.-hr. had 
been built up. In 1935 a study of 
this load was made and it was found 
that no increases had been obtained 
over the last four years. In fact, with 
competitive fuel prices having been 
reduced and with an increased com- 
petitive selling activity, 1935 showed 
a 7 per cent reduction of kilowatt- 
hour sales under 1934 and was lower 
than sales had been for 1932. At that 
time it was decided further to adjust 
our cooking and heating rate and to 
organize our selling efforts to reach 
this market more effectively. A care- 
ful analysis of the rate necessary to 
obtain and hold this business and the 
cost of service was made, and as a 
result a rate reduction was made. The 


MILLIONS OF KILOWATT-HOURS 
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COMMERCIAL COOKING AND HEATING SALES by Puget Sound Power & Light Company 


new rate was designed to provide 
the maximum promotional efforts 
consistent with a reasonable rate for 
this class of business. 

At the same time a sales organiza- 
tion was developed consisting of five 
part-time commercial cooking and 
power men and one full-time cooking 
man, headed up by a general office 
sales director. These men were given 
a thorough school training before 
being sent on the job, followed with 
a continuous plan of field training. 
The rate reduction and the sales or- 
ganization were established almost 
concurrently and proved to be the 


two most important steps in develop- 
ing this load. 

As a result of these first two steps 
the sales of commercial cooking and 
heating kilowatt-hours changed from 
a reduction in 1935 of 7 per cent 
under 1934 to an increase in 1936 of 
17.5 per cent over 1935. Reduction 
in revenue previously experienced 
was arrested, with 1936 revenue prac- 
tically equal to 1935 and the entire 
rate reduction regained in nine 
months initial selling effort. Kilo- 
watt-hour delivery for 1937 showed 
a 51 per cent increase over 1935 with 

[Continued on page 124] 





FOUR OUT OF FIVE COMMERCIAL FOOD SERVERS on Puget Sound lines use electric cooking: this Seattle spot's 
counter equipment includes two fryers, two broilers, two coffee makers and toaster 
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Editorials 


S. B. WILLIAMS, Editor 





Our Largest Systems 


TWENTY-SEVEN YEARS ago E xectricaL WorRLD 
started its annual reporting of the peaks and output of 
the largest utility systems. But five companies were 
included and their peaks for 1912 ranged from 42,500 
kw. of Brooklyn Edison to 233,000 kw. of Common- 
wealth Edison. 

This year, in our 28th annual survey, which 
appears in this issue, the largest single peak is six times 
as large as the largest in the first survey and the output 
ten times as large. Thus has the industry grown. 

The first complete report for all systems with out- 
puts exceeding one hundred million kilowatt-hours 
covered 1914—a quarter of a century ago. There were 
thirty-three American and one Canadian systems. In 
the two years from 1912, when the first data appeared, 
both the peak and the output of the largest system had 
increased nearly 50 per cent. The increase in peak of 
the largest system last year was but 7.4 per cent over 
1938. However, that one-year increase was 25 per cent 
larger than the two-year increase twenty-five years ago. 

That is something that people fail to grasp when 
talking about growth in this industry. Growth when 
taken as a ratio is misleading except to strong minds. 
It is difficult for most people to throw off the mesmerism 
of large percentage gains. 

Growth in utilities has been steady, but on the 
absolute basis. Growth, in other words, is an arith- 
metic and not geometric progression. 

It is not possible to compare from our annual sur- 
vey system for system over this period because of 
mergers and expanding territory. Unfortunately, also, 
those early years gave no data on system generating 
capacity, so that utilization comparisons cannot be made. 
Load factor, however, can be worked out. In 1912 the 
average was in the low thirties. Two years later it was 
47.7 per cent. Last year 54.5. 

Indications are that over a two- or three-year 
period this figure has about established a level. Last 
year it showed a marked gain over 1938, but that was 
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only because output had risen much faster than capac- 
ity. Next two years’ data, however, considering the 
large capacity increase scheduled for this period, might 
easily show a_ drop. 

This annual survey of large systems is probably 
the oldest annual statistical survey in the industry. Its 
continuity has been possible only through the co-opera- 
tion of the reporting companies. It is a service which 
ELectricaL Wor.p has been proud to give. 


Luminous Tube Power 
Factor Correction 


THE ADVENT of fluorescent lighting has served to 
refocus attention upon power-factor correction for all 
luminous tube installations. While some utilities are 
depending upon penalty clauses to keep down the num- 
ber of undesirable installations, the trend appears to 
be toward insisting that no new or altered installations 
be permitted unless the power factor is up to some 
acceptable figure. It has been found that it is much 
easier to get correction at installation than to collect 
penalties. Also, being done at one time, there is no future 
nagging and haggling over penalties for failure to 
correct power factor. 

Poor power factor in luminous tube installations, 
which is inherent in the transformer, can be corrected 
by adding capacitors of the right size and voltage, or 
by using a high-power-factor transformer. This latter 
method is in effect nothing more than fitting capacitors 
and transformers together so that the capacitors operate 
at a voltage sufficiently higher than tube supply in 
order to secure the maximum improvement most éco- 
nomically. 

The trend in fluorescent lighting is definitely 
toward equipments provided with power-factor-correc- 
tion devices by the fixture manufacturer. With luminous 
tube signs, however, there appears to be greater necessity 
for installing corrective devices on the job. 

This has been a problem in the past because of 
the cost. The transformer in the case of the skeleton 
type window sign, for instance, might run up to 30 
per cent or more of the total cost of the sign. If to this 
was added half again as much for a high-power-factor 
transformer the whole thing frequently became top- 
heavy. In fact, it sometimes looked as though the cure 
was worse than the bite. 

Readjustment in price, however, has so narrowed 
this difference that now high-power-factor transformers 
add in excess of low-power-factor unit cost at the most 
only about 10 per cent, and in the case of large roof 
signs as little as a half of one per cent, to the total sign 
cost. 

Utilities now can be more insistent on high-power- 
factor luminous sign installations without facing cus- 
tomer objections ‘as to prohibitive cost, particularly with 
the incentive of nearly 90 percent power factor against 
an otherwise 50 per cent. a 
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The Butcher, the Baker 
the Candlestick Maker 


“GREAT FLEAS have little fleas upon their backs to 
bite em, and little fleas have lesser fleas, and so on ad 
infinitum.” . 

We were reminded of this familiar quotation from 
“A Budget of Paradoxes” when studying the effect of 
this year’s enlarged utility construction budget. There 
are construction workers, finished and semi-finished 
material workers, raw materials workers and transpor- 
tation workers. These directly affected workers have 
dependents. 

To feed, clothe, shelter and amuse this army of 
people takes another army, and they, in turn, have 
their human wants to be filled. There’s the “butcher, 
the baker, the candlestick maker,” all working for the 
families of the people who are engaged directly in 
this construction program. 

And as you study the figures you soon realize that 
there are only a few basic operations in a national 
industrial economy such as ours. If any one of these 
is prevented from pulling its weight the entire economic 
and social fabric of the nation suffers. 

It will probably never be possible to trace the 
full effects of any kind of spending, but in our June 1 
issue enough of the ramifications of the effect of the 
construction expenditures — Dinner-Pail Dollars — will 
be developed to give one an idea of the part it plays 
in our whole national employment program. 

You will be surprised to see how many policemen, 
letter carriers, teachers, salespeople, doctors, yes, and 
even bill collectors, would be out of luck if the utilities 
had no construction budget—if Dinner-Pail Dollars 
ceased to circulate. 


Current Transformer 
Rating Standardization 


RESEARCH on magnetic and thermal materials and 
design of new bearing materials laid the foundation 
for extended accuracy range of watt-hour meters. This 
has already been reflected in the smaller number of 
ampere ratings of watt-hour meters required to meet the 
wide range of customer loadings encountered by utili- 
ties. One benefit is in the smaller variety of stocked 
meters and another is in the saving in cost through less 
frequent change to larger ratings as particular loads 
grow. 

Though fewer in number, there is nevertheless a 
comparable benefit to be derived in connection with 
the larger loads—industrial and commercial—which 
require current transformers. These loads, too, are show- 
ing the characteristic tendency to grow and demand 
increased metering capacity. Some seventeen ratings of 
current transformers from 5 to 1,200 amp. are today 
prevalent to cover the range of metering installations 
at most common primary voltages for such loads. It 
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would help effect the same kind of stocking and replace- 
ment savings attained with watt-hour meters if the 
number of required current transformer ratings could 
be cut in two. 

Characteristics of magnetic iron and design pro- 
portions have been improved so that longer flat accu- 
racy from light load to overload is now obtainable in 
current transformers. It is logical, therefore, for the 
electric utilities to be discussing with the manufactur- 
ers the practicability of confining preferred ratings of 
current transformers to some such steps as 5, 25, 50, 100, 
200, 400 and 800 amperes, eliminating other ratings 
found in prevailing practice. Fewer sizes will be carried 
on shelves of either makers or users and the utility users 
will experience less frequent occasion to switch up as 
loads grow. 


Local Schools to Iron Out 
Fluorescent Kinks 


NOW that the utilities’ position on fluorescent lighting has 
been clarified the next step is to co-ordinate the selling of 
this new lighting tool by all agencies to the end that 
confusion such as has existed will be reduced to the 
minimum. The best approach that has been found is 
through a fluorescent lighting school. These schools 
may be held under the auspices of the local electrical 
league or, if none exists, the power company. 

Several cities have held such schools and the reports 
have been very satisfactory. The Chicago school, for 
instance, which was the first of its kind, had in the five 
days an attendance of more than 1,200. 

These schools are primarily for the purpose of edu- 
cating the people who are contacting the customer, namely, 
utility salesmen, representatives of contractors, jobbers, 
manufacturers, architects, inspectors and engineers. There 
is no reason, however, why representatives of important 
customers such as large stores and certain industrials 
might not attend. In fact, that might be one way of con- 
vincing them of the sincerity of the utilities in promoting 
fluorescent. 

Unlike incandescent lighting, with its broad back- 
ground of experience, so little is known about fluorescent 
that each school must find local men who will dig for 
everything there is to be had on the subject. By so digging 
these leaders will be educating themselves as well as those 
who attend the school, and in that way will form the 
nucleus for a well-co-ordinated selling front. 

For that reason it has been found well worth while 
to have a large number of people take part in the presenta- 
tion of the subject, having at least one alternate for each 
part of the subject to be presented. 

When the local people are well informed on the 
proper application of fluorescent, its cost in relation to 
incandescent and its possibilities in terms of better light 
intensities the utilities will find fewer causes to complain 
of improper selling. 
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“WATCH Tacoma Grow!” 

Does that tickle a memory? It 
probably does if you were interested 
in the rivalry of Northwestern cities 
a few decades ago. 

Remember “Mount Tacoma”? 

That’s the spectacular peak of- 
ficially called Mount Rainer. But 
Tacoma, ablaze with civic pride and 
determination to outstrip even San 
Francisco and Los Angeles, was go- 
ing to change its name to Mt. 
Tacoma. 

High among its attractions to pros- 
pective settlers, as the civic leaders 
of Tacoma envisioned the future, was 
the municipally owned and operated 
electric plant. Then, as now, Tacoma 
boasted the lowest electric rates in 
the United States. No wicked power 
barons were to loot its workers or 
its factories. It was going to march 
forward to be the metropolis of the 
Northwest, maybe of the whole Pa- 
cific Coast. 


The Dead Hand 


But as the years rolled by Seattle 
and Portland, its nearest rivals as 
ports, and Spokane, its rival for 
second place to Seattle in Washing- 
ton, have far outstripped the once 
proud Tacoma. What could have 
happened ? 

“The dead hand of public owner- 
ship,” says Representative George H. 
Bender of Ohio. 

Mr. Bender had been talking about 
TVA. He went into details about the 
huge federal subsidy poured into that 
region and the pitiful results, so far 
as uplifting the state or attracting 
new industries are concerned. He 
quoted the Blue Book of Southern 
Progress to the effect that in 1938, 
of $143,775,000 invested in the South 
that year, Tennessee was listed last, 
with only $548,000, whereas on a 
population basis Tennessee’s share 
should have been $8,626,600. 

The idea running all through Mr. 
Bender’s comparisons is that public 
ownership spells high taxes, and that 
it’s not just taking one dollar out 
of one pocket and putting it in an- 
other, for the increase in taxes, 
wherever government ownership en- 
ters, seems to zoom out of all propor- 
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By CARTER FIELD 





This noted journalist gives his personal 
comments and interpretations on current 
happenings affecting the electrical in- 
dustry. His background and his location 
at Washington make his thoughts in- 
formative and interesting even though 
all may not agree with him 





tion to the reduction in electric rates. 
He shows this not only in comparing 
Tacoma to Seattle, Portland and 
Spokane, but also in contrasting 
Toronto with Buffalo, both of which 
use Niagara power, Toronto with a 
government-owned system and Buf. 
falo with a private, and also in con- 
trasting the growth of debt between 
the province of Ontario with that of 
the neighboring province of Quebec. 
All of which is enormously in- 
teresting to the beosier of any par- 
ticular city, because it is the electric 
rates of Tacoma and Ontario which 
are always cited by the John Rankins 
of the public power movement. 
“Would it be fair to suggest that 
the true motive behind all this 
blather about cheap power is not 
honest concern for the welfare of 
the workingman, but the greed for 
bureaucratic power of politicians 
who wish to create a great federal 
political machine by TVA-izing the 
nation?” Mr. Bender inquires. 


The Drag of M. O. 


“Tacoma has had a municipal light 
plant for 47 years,” Mr. Bender says. 
“It had available cheap water power 
sites and has enjoyed unusual non- 
political management. 

“Back in 1890 Tacoma had a po- 
pulation of 36,000. It was situated 
on one of the finest deep-water sounds 
on either coast, with a rich back 
country to draw upon. It was blessed 
with enormous resources of lumber 
and water power. At that time, back 
in the semi-arid ‘jackrabbit’ country 
of Washington, 300 miles and a range 
of mountains from the seacoast, 
struggling young Spokane had a 
meager population of 19,992. Today 
Spokane has outstripped Tacoma, 





Robbing Peter to Pay Paul 


with all of its natural advantages, 
and has a population of 115,514, 
while Tacoma, once twice its size, 
now boasts but 106,817 population. 
Tacoma for the past 47 years has had 
the glorious benefits of public owner- 
ship. Spokane has been served by a 
private company. The private com- 
pany pays 181% per cent of its gross 
in taxes and still sells its power at 
an average of 2.1 cents per kilowatt- 
hour for domestic consumers and 
sells a third more power to the aver- 
age consumer than does TVA. 

“In 1936 the net public debt was 
$127 per capita in Tacoma, while 
Spokane’s debt was only $33 per 
capita. The total Spokane tax rate, 
1939, was $44.70, while Tacoma’s 
was $57.72, both with the same as- 
sessment ratios. 


Tax Inequities 


“And mark this: Tacoma’s aver- 
age residential use of power, despite 
its slightly cheaper rates, was 1,900, 
as against Spokane’s 2,300 average 
use per customer. 

“At a rate hearing before the Ore- 
gon Public Utilities Commission at 
Portland recently uncontested evi- 
dence was produced showing that 
Northwestern Electric Co., serving 
part of Portland and suburbs, with a 
fixed capital of $21,000,000, had 
paid $8,868,000 in taxes since its 
formation 25 years ago. Alongside 
that record was Tacoma’s $24,000,000 
plant account, on which it had made 
tax contributions totaling $2,678,788 
in 47 years. On the relative basis 
it should have contributed 16 to 17 
millions of dollars over that period. 
Last year the Northwest Electric paid 
$731,000 in taxes, Tacoma about one- 
third as much, or $248,000. 

“Taxes being more important in 
the growth of a city than power, 
Tacoma lagged behind, while Port- 
land, equally favored by nature, but 
with private ownership and lower 
taxes, leaped to a dominating posi- 
tion.” 

In Toronto, Mr. Bender continued, 
the annual light bill of a family is 
about $7.50 less than the same fami- 
ly would pay in Buffalo. But if 

[Continued on page 132] 
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Chattanooga Finds T.V. A. 
Contract Blocking Funds 


Facing curtailed services, efforts of city to get $200,000 surplus from 
electric system hinge on TVA policy. city attorney says — 
State Senator challenges contract 


Repercussions of the TVA  tax- 
replacement legislative discussion in the 
nation’s capitol were reflected in Chat- 
tanooga last week as former State Sen- 
ator F. R. Morgan challenged the right 
of the city’s Power Board to assign 
“surplus” revenues under a TVA con- 
tract which prevents use of these funds 
for city expenses. 

The city’s budget reached a crisis re- 
cently, according to a story in the Chat- 
tanooga Times, when two or three com- 
missioners announced they would have 
to curtail services unless their depart- 
mental budgets were supplemented. 
School term would be reduced, it was 
said, unless $33,000-$43,000 was forth- 
coming. 


Who Gets $200,000? 


Center of contention is $200,000 
which the Power Board announced was 
a surplus. “It was part of the cam- 
paign propaganda,” ex-Senator Morgan 
states, “and part of the campaign itself 
that the acquisition by the city of Chat- 
tanooga of its electric distribution sys- 
tem would go a long way toward re- 
lieving the tax burden upon real es- 
tate.” 

Since publication of the Power Board 
statement disclosing a $200,000 surplus, 
Senator Morgan states many people 
have called upon him demanding that 
the surplus be placed in the general 
funds of the city as was their under- 
standing when the enabling legislation 
was drafted and enacted. 

In response to a request from Mayor 
E. D. Bass for an opinion, City Attor- 
ney Joe Anderson has cited a contract 
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between the city and TVA which pro- 
vides that funds must be used to retire 
bonds or to reduce rates before they 
may be used to pay general obligations 
of the city. 

It will be necessary, therefore, for the 
city power board and TVA directors to 
reach an agreement, Mr. Anderson ad- 
vised, that the surplus funds cannot 
“practicably” be used for rate reduc- 
tions before such revenue will be avail- 
able. 

Stating that “there were many fine 
people in the city of Chattanooga who 
sincerely doubted the advisability of the 
city going into the power business,” 
Senator Morgan stated that the people 
should know if provision 5 of the act is 
meaningless and will not be followed. 


& 
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Power Sales Groups 
Convene at Roanoke 


More than 250 utility men from com- 
panies located in 28 states and in Can- 
ada were present at the Edison Elec- 
tric Institute Industrial Power and 
Heating Sales Committee-Southeastern 
Electric Exchange Conference, held at 
Roanoke, Va., April 24-26. 

Harris E. Dexter, E.E.I. sales com- 
mittee chairman; H. M. Sawyer, Amer- 
ican Gas & Electric, and Charles A. 
Collier, Georgia Power, spoke to the 
assemblage on topics designed for men 
on the firing line of power sales work. 
Charles E. Ide, president of the South- 
eastern Exchange, was present for most 
of the sessions. 

Power service in all its aspects, new 
business procedures, new aspects of 
competition in the field of purchased 
power, new applications such as infra- 
red and fluorescent were among the 
subjects discussed. 

Edward M. Clapp of Georgia Power 
was in charge of sessions sponsored by 
the exchange and C. H. Purdy of Con- 
sumers Power was in charge of the 
E.E.I.-sponsored sessions. 





NORWICH ADDS UNIT—A 10,000-kva, G.E. turbo-generator is being added to the plant 
of the Norwich, Conn., municipal lighting department. New oil-fired Riley boiler 
(100,000 lb. per hour) goes in plant extension at left and 20-ton crane (right) is swung 
through window opening to be set in place. Consultants Arthur L. Nelson Co., Boston 
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Broader Operating Field 
Seen for North American 


President Shea at annual meeting says company’s interests not limited 
to traditional utility investments — Construction for 1940-1941 
totals $61,000,000, with 1940 double previous year 


A broader field of operations and de- 
velopments for the North American 
Company which would be outside the 
sphere of utility operations was an- 
nounced last week by E. L. Shea, presi- 
dent, in a prepared statement delivered 
at the annual meeting of stockholders 
held in the New York offices on 
April 25. 

Queried on this point after the meet- 
ing, President Shea, a former oil man, 
told ELtectricaL Wor tp that in the first 
fifty years of its existence the North 
American Company was built by imagi- 
nation and vision which sought out new 
opportunities. It is up to us, the present 
management of North American, he 
said, to continue the company’s growth 
through the next fifty years by using the 
same imagination and vision to seek out 
new opportunities for that growth. 


Serves Industry 


“The function of this company is to 
supply needed capital for the operation 
and development of American indus- 
try.” Mr. Shea told the stockholders, 
“and to diversify our investment widely 
enough to insure both safety and a 


reasonable return on our money. Be- 
cause of this primary function, I know 
of no reason why our capital is neces- 
sarily limited to investments in utility 
properties alone. We started out pri- 
marily interested in transportation; we 
saw opportunities to serve the public 
and make a return on our investments 
in the then infant electric business. 
Thus, if today or tomorrow an oppor- 
tunity were offered to develop in an- 
other field which promised to produce 
more of the things the people of the 
country need and want and at the same 
time enhance and protect the interests 
of our stockholders, we would not feel 
that tradition would stand in the way 
of our availing ourselves of such an 
opportunity.” 

About eighty people attended the 
meeting, consisting of stockholders, 
employees of the home offices, and 
officers and directors of North Ameri- 
can and of operating companies. An- 
nual reports had _ been previously 
transmitted to stockholders, and as 
practically no questions, queries or 
criticism developed at this year’s meet- 
ing, comments were confined to Mr. 








177 TONS GETS GOING—On its way to Commonwealth Edison’s Crawford station in 
Chicago is this 355,000-lb. synchronous condenser rotor, shown here ready to leave the 
East Pittsburgh works of Westinghouse 
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Shea’s statements. With 59.29 per cent 
of the preferred and 62.49 per cent of 
the common stock voting, the present 
management was continued. 

Pointing out that Section 11 of the 
Public Utility Holding Company Act 
may be contrary to the public interest, 
Mr. Shea stated that as matters stand 
today the practical application of the 
integration provision of Section 11 to a 
holding company system such as North 
American poses questions which are not 
yet answered. In summarizing, Mr. Shea 
said: “In other words, we are going to 
comply fairly and in good spirit with 
the law of the land, and we are volun- 
tarily going to take all such steps 
toward that end as may, from time to 
time, appear requisite. At the same 
time we are going to reserve all rights 
to protect the interests of our security 
holders under that same law of the 


land.” 
1940-41 Construction 


To be ready to meet the growing 
needs of the communities they serve, 
Mr. Shea said North American proper- 
ties are engaged in construction pro- 
grams involving expenditures of ap- 
proximately $61,000,000 in 1940 and 
1941. The cash expenditures in 1940 
will be almost double the aggregate of 
the expenditures by the same companies 
in 1939. Work has started on the new 
80,000-kw. plant in Venice, IIl., across 
the Mississippi River from St. Louis, 
and the new 60,000-kw. plant in Cleve- 
land and on the 35,000-kw. addition to 
one of the plants in Milwaukee, all of 
which will be ready for operation next 
year, Mr. Shea said. In the Kansas- 
Missouri group a new 15,000-kw. plant 
will be in operation this year and a 
5,000-kw. addition to an existing plant. 
Later this year, he said, a 50,000-kw. 
addition to one of the plants in Wash- 
ington, D. C., will be in operation. 


Wisconsin Co-Op Ceases 
$1,200 Transmission Bill 


The Chippewa Falls (Wis.) 3,500- 
kw. Diesel plant of the Wisconsin Pow- 
er Co-operative, largest REA-financed 
generating system now in service, has 
just discontinued the $100 per month 
or $1,200 annual transmission charge 
imposed upon each of the twelve mem- 
ber distribution co-operatives after each 
has taken service for a year. 

Cost of generation in this plant, serv- 
ing 17,000 members of the co-opera- 
tives, is said by REA to average 8.2 
mills per kw.-hr. at the busbar. After 
line losses and transmission expenses 
the cost at distribution side of substa- 
tions is reportéd to be 1.39 cents. The 
above reduction will drop the cost to 
1.25 cents per kw.-hr. 
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E.E.I. Convention 
to Cover Wide Field 


Less than thirty days hence utility 
men from all over the United States 
will be lining up at registration desks 
at Atlantic City to sign up for the 
eighth annual convention of Edison 
Electric Institute to be held June 3-6. 
C. W. Kellogg, president of the insti- 
tute, has extended a cordial invitation 
to all electric utility companies, includ- 
ing non-members of the institute, and 
to electrical manufacturers to attend 
the convention, which will comprise 
five regular sessions, a luncheon meet- 
ing and an evening meeting, covering 
a wide variety of speakers and subjects. 

Speaking on subjects of broad gen- 
eral interest will be Howard Coonley of 
National Association of Manufacturers, 
Dr. Lionel Edie, a consulting economist, 
and Col. Robert S. Henry of the Asso- 
ciation of American Railroads. Elec- 
trical manufacturers will be repre- 
sented by Ralph Kelly, vice-president 
Westinghouse Electric & Manufactur- 
ing Co., and Charles E. Wilson, presi- 
dent of the General Electric Co. 

The institute is calling attention to 
the new low fares which the railroads 
have placed in effect, the optional priv- 
ileges allowed by the railroads with 
respect to diverse routes and the sched- 
ule of special rates for delegates at 
Atlantic City hotels. Friday, June 7, 
has been designated Edison Electric 
Institute Day at the World’s Fair and 
a special train will be operated from 
Atlantic City to New York to trans- 
port convention delegates directly to 
the fair. 


Substantial Increase 
in Appliance Sales 


Sales results show March to be a 
month of outstanding achievement for 
ranges and water heaters. Figures com- 
piled for sales made by the members of 
the Inland Empire Electrical Equip- 
ment Association show a 223 per cent 
increase in sale of water heaters for 
March, 1940, over March, 1939. Range 
sales climbed 131 per cent for March, 
1940, over the same period in 1939. 
March, 1940, sales of ironers show a 
118 per cent increase over the same 
period in 1939. Refrigerators show a 
52 per cent increase, roasters 58 per 
cent and clothes washers 27 per cent 
for the same period. 

The first three months of 1940 show 
substantial percentage increases in ma- 
jor appliances over the same period for 
1939, as follows: Home ventilating 159, 
oil burners 292, water heaters 168, 
ranges 57, stokers 38, refrigerators 58. 
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Program Eighth Annual Convention 
Edison Electric Institute 


Committee Meetings—Monday, June 3 


General ee Committee, 12:30 p.m.— 
Luncheon meeting. To be followed by sible 
specialized ge meetings. Rate Research Com- 
mittee, 10:30 a.m. General Sales Committee, 
12:30 p.m.—Luncheon meeting. Executive Com- 
mittee, Modern Kitchen Bureau, 3 p.m. 


Tuesday, June 4 
Operating Committee, | p.m.—Luncheon meet- 


ing. 
Wednesday, June 5 
Board of Trustees, | p.m.—Luncheon meeting. 


First General Session—Tuesday, 


Call to Order. i 

Report of Treasurer. 

President's Address—C. W. Kellogg. 

Address (title to be announced)—C. 
bell, Connecticut Light & Power Co. 

Address (title to be announced)—C. E. Wilson, 
General Electric Co. 

Economic Trends in the Electric Industry— 
Edwin Vennard, Middle West Service Co. 

Adjournment. 


Second General Session—Tuesday, 
230 p.m. 

Power Generation Advances—E. L. Hopping, 
Philadelphia Electric Co. 

Continuity of Service as Related to Its Cost 
and Value—H. R. Woodrow, Consolidated Edison 
Co. of New York, Inc. 

Human Problems of the ae Industry—Paul 
M. Downing, Pacific Gas & Electric Co. 

Address (title to be announced)—George 
Ousler, Duquesne = °. 

Experience Rating for Unemployment Compensa- 
tion—B. W. Leach, Unemployment Benefit Ad- 
visors, Inc. 

Adjournment. 


Third General Session—Wednesday, 
9:30 a.m. 


Report of Nominating Committee and Election 
of Trustees. 

More and More for Less and Less—H. L. 
Wallau, Cleveland Electric Illuminating Co. 

The American Way of Work—Ralph Kelly, 
Westinghouse Electric & Manufacturing Co. 

Address (title to be announced)—Kinsey M. 
Robinson, Washington Water Power Co. 


730 a.m. 


E.E.1. 
L. Camp- 


American Economic Problems If and When 
Peace Comes—Dr. Lionel Edie, consulting econ- 
omist, New York, N. Y. 

Adjournment. 


Fourth General Session—Wednesday, 
3 p.m. 

Distribution Meets Its Responsibilities—H. P. 
Seelye, Detroit Edison Co, 

"| Wouldn't Know About That''—James M. Staf- 
ford, Jr., Georgia Power Co. 

The Rights of the pave t i Grant Rowell, 
Seoghers gan lumbia niversity, New 
ork, N. Y. 

So Depreciation Is a Technical Problem!—C. E. 
Kohihepp, Wisconsin Public Service Corp. 
One-Way Street—Bernard S. Rodey, Jr., Con- 
solidated Edison Co. of New York, Inc. 
Adjournment. 


Special Session—Wednesday, 9 p.m. 


Musical Program—Karl Bonawitz, Organist; Miss 
Mecano Speaks, soprano; Benar Heifetz, solo 
cellist. 

Let There Be Light—Howard Coonley, National 
Association of Manufacturers, New York, N. Y. 

Adjournment, 


Fifth General Session—Thursday, 
9:30 a.m. 


Announcement of Election of Officers. 

1940 Rates—Drifting or Sailing—F. A. Newton, 
Commonwealth & Southern Corp. ; 

Facts and Fallacies in Original Cost and De- 
reciation Accounting—Samuel Ferguson, Hart- 
ford Electric Light Co. 

The "First Column" and Private Enterprise— 
Col. Robert S. Henry, Association of American 
Railroads, a a Se 

Presentation of Charles A. Coffin Award. — 

Announcement of Prize Awards—H. P. Liver- 
sidge, Philadelphia Electric Co. 

The Awards: Augustus D. Curtis Award, George 
A. Hughes Award, B. C. Forbes Prize, R. B. 
Marshall Award, Thomas W. Martin Award, James 
H. McGraw Prizes. 

Adjournment. 


Luncheon Meeting—Thursday, 1 p.m. 


Hotel Traymore—American Room. 

Luncheon. , 
Some of My Prejudices—Alex Dow, Detroit 
Edison " 

Adjournment. 





Three-Million-Dollar 
Expansion at Montaup 


A $3,000,000 addition to the generat- 
ing facilities of the steam plant of the 
Montaup Electric Co. at Somerset, 
Mass., is to be made by the Stone & 
Webster Engineering Corp., Boston, to 
bring the capacity of the station to ap- 
proximately 100,000 kw. by the latter 
part of 1941. The enlargement can be 
financed from cash and accounts re- 
ceivable in the company’s hands re- 
quiring no issue of securities. 

The new equipment will include a 
topping turbo-generator of about 20,- 
000 kw. and a boiler of something over 
600,000 lb. of steam capacity per hour. 
The operating steam pressure will be at 
least 1,675 lb. and the steam tempera- 
ture about 950 deg. F. Either coal or 
oil can be burned. The turbine speed 
will be 3,600 r.p.m. and three-phase 
electrical energy will be generated at 
14 kv. A small building addition will 
be required for the turbo unit. Con- 
tracts for turbo-generator and boiler 
will shortly be signed. 

The Montaup company is a generat- 
ing and transmission organization owned 
by the Brockton Edison, Blackstone 
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Valley Gas & Electric and Fall River 
Electric Light companies. A 20 per 
cent increase in station economy is ex- 
pected from the installation of the new 
boiler and topping turbine. 


No Taxes from TVA, Says 
Military Subcommittee 


Legislation to authorize the Tennes- 
see Valley Authority to use part of its 
revenues to replace taxes which have 
been lost by local city and county gov- 
ernments in the TVA area will be 
tabled if the recommendations of a 
House military affairs subcommittee 
has its recommendations adopted. 

The subcommittee has voted to re- 
commend to its full committee that no 
portion of the revenues of the TVA 
be devoted to restoring to local authori- 
ties taxes which have been lost due to 
the replacement of private companies 
by TVA operations. Representative 
May of Kentucky, chairman of the sub- 
committee and chairman of the full 
committee, said that he expected to 
call the full committee into special ses- 


sion to act upon these recommendations 
before the week ended. 
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37 YEARS’ SERVICE—Fred Dornbrook, chief engineer of power plants, Wisconsin Elec- 


tric Power Company, as he prepared to shut down No. 3 engine at Commerce Street 

station. This veteran vertical double-expansion Corliss valve engine was the first unit 

to be started at Commerce Street when the station was new. It was started up by Mr. 

Dornbrook at 3 a.m. May 13, 1903, to meet an emergency and was still in regular 

operation when very recently it was shut down for dismantling to make room for the 
new 35,000-kw. unit soon to be installed at Commerce Street 





Public Service Asks 
Exemption Under 3A2 


With respect to the withdrawal by 
Public Service Corporation of New Jer- 
sey of its application filed with the 
Securities and Exchange Commission 
for exemption as a holding company, 
Wendell J. Wright, general counsel, 
has made the following statement to 
ELEcTRICAL WorRLD: 

“Pursuant to the provisions of Sec- 
tion 3(a) of the Holding Company Act 
of 1935, Public Service Corporation of 
New Jersey, as well as its subsidiaries 
who were themselves holding com- 
panies, filed on November 28, 1935, ap- 
plications for exemption. On November 
29, 1935, the Securities and Exchange 
Commission promulgated Rule 3A2, 
which by its terms exempted all hold- 
ing companies which are entitled to ex- 
emption within the language of Sec- 
tion 3(a) of the act. It will, therefore, 
be noted that Public Service Corpora- 
tion of New Jersey was entitled to ex- 
emption by reason of having filed in 
good faith its formal application for 
exemption, and also by virtue of the 
provisions of the rule above referred to. 

“The foregoing status continued un- 
til the above-mentioned rule was 
amended as of November 9, 1939. The 
amended rule added a requirement to 
the right of exemption to the effect that 
it should not apply unless the com- 
panies to which it was applicable should 
file not later than March 1, 1940, and 
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annually thereafter, a statement on 
Form U3A2, and further provided that 
if it should appear to the commission 
from such statements or otherwise that 
a substantial question of law or fact 
exists as to the right of exemption, the 
commission should notify the holding 
company, and that the exemption would 
terminate after thirty days from the re- 
ceipt of such notice without prejudice, 
however, to the right of the holding 
company to file a formal application 
for an order granting it exemption. 

“Public Service Corporation of New 
Jersey, acting pursuant to the fore- 
going rule as amended, did file a state- 
ment prior to March 1, 1940, and 
thereafter the Securities and Exchange 
Commission raised the question that 
the company was claiming exemption 
under two different proceedings, to wit, 
one by formal application, and the other 
under the rule, and that it was of the 
opinion that the company should elect 
as between the formal application and 
the rule. Therefore, the corporation 
did elect to withdraw its formal applica- 
tion and retain its exempt status under 
the rule as amended.” 


Votes to Acquire System 


Huntsville, Ala., has voted to acquire 
the distribution system of the Alabama 
Power Co. in Madison County for $1,- 
600,000. The city will negotiate a con- 
tract for the purchase of electric power 
from TVA. 
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Standard Gas Shows 
Substantial Growth 


A program marked by open market 
acquisitions of debentures, approval of 
a $38,000,000 construction program for 
1940, proposals to reduce debt ratios 
by distributing holdings of San Diego, 
California-Oregon and Mountain States 
subsidiaries and substantial gains in 
gross and net income are high spots 
of Standard Gas & Electric’s annual re- 
port of 1939 operations. 

Average residential usage of 998 kw.- 
hr. and average rate of 3.71 cents are, 
respectively, 10.8 per cent above and 
8.6 per cent below national average, it 
is reported by President Bernard W. 
Lynch and Chairman Leo T. Crowley. 

In a special statement, problems 
facing the company are outlined as 
follows: “The problems of the future 
include increasing the quantity and 
reliability of service to the public, 
compliance with the requirements of 
public regulatory authorities, continued 
co-operation with authorities adminis- 
tering public power projects in the 
territories served, refunding maturing 
obligations, refinancing to secure the 
benefit of prevailing low rates for 
money, providing funds for ever-in- 
creasing capital expenditures and the 
cultivation of good will and under- 
standing in relations with the consum- 
ing public and with employees.” 


Increased Lighting 
for New York Fair 


While the lighting of the main ex- 
hibit of the New York World’s Fair 
last year was generally considered to 
be entirely satisfactory, the illumination 
of the amusement area is to be increased 
ten times for this year and the zone’s 
name changed correspondingly to “The 
Great White Way.” 

In the northern end of the area three 
75-ft. steel towers, each carrying eight- 
een 1,000-watt lights, will floodlight 
the parachute jump, last year’s major 
ride attraction. Between twenty and 
thirty “pinwheel” lights will be located 
around the Music Hall and its plaza. 
Each pinwheel light consists of two 
sets of eight lights that revolve in oppo- 
site directions. The sets are each 
mounted on a circular rack, with the 
upper rack of greater circumference. 
Lights are paired with one directed up- 
ward and the other downward; they 
are spaced at 90-deg. intervals. 

Racks are mounted on 16-ft. metal 
poles. The cone-shaped reflectors in- 
closing the light directed upward are 
painted red, those pointing downward 
are painted blue and the poles are 
white. Each light uses a 300-watt bulb. 
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Human Relations Feature 


PEA. Operating Sessions 


Problems of the new employee, popular quiz programs and self-audits 
for office, operating and meter reading employees 
mark crowded schedule at Johnstown meeting 


Practical discussion of problems af- 
fecting the personnel of the electric 
industry and ways to improve day-by- 
day contacts with customers marked 
the program presented by 21 speakers 
at the operations section meeting of the 
Pennsylvania Electric Association, held 
April 24 at Fort Stanwix Hotel, Johns- 
town, Pa. 

The program, which ran from 9 a.m. 
to round-table discussions terminating 
twelve hours later, stressed case his- 
tory presentations of ways to break in 
new employees, and to check on em- 
ployee performance, conferences on 
customer contact supervision and safety 
procedures. 


Quiz Programs 


The current vogue of quiz programs 
has been capitalized in Philadelphia 
Electric as groups of linemen, assem- 
bled for training, check “True” or 
“False” to statements like “When con- 
necting a two-phase transformer instal- 
lation to energized two-phase, five-wire 
secondary mains, it is not necessary to 
connect neutrals before phasing.” Fol- 
lowing a description of these non-col- 
lected, anonymous quizzes by L. E. 
Goodenough, supervisor of training, a 
second P.E. Co. speaker, M. S. Viteles, 
director of personnel research and 
training, outlined the company’s “self- 
audit” plan for employees. Company 
drivers, shop personnel, garage mechan- 
ics, station operators and customer con- 
tact employees are presented with 
“self-audit” forms. They are not 
checked, collected or discussed, but are 
merely private tip-offs to the employee 
personally. 

The sessions opened with the spot- 
light on the frequently overlooked 
needs of the new employee, with papers 
on the new district office clerk, the new 
meter reader and the new groundman. 
The extreme importance of the first ex- 
periences of the new employee with 
his new industry and new utility was 
stressed by Division Manager H. G. 
Wilhelm of Pennsylvania Electric Co. 
West Penn Power’s District Manager 
J. V. Soisson described the selection 
and training of meter readers, with em- 
phasis on keeping them posted. 

“Here’s How We Quit Irritating Our 
Customers” was a symposium at which 
Henry Flanagen described the superb 
Philadelphia Electric customer contact 
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supervision procedure, W. E. Sturm 
of West Penn showed how it was pos- 
sible to omit superfluities like residen- 
tial contracts for service, delays in con- 
necting new service and unnecessary 
requests for service deposits. 

P. H. McCance, senior vice-president 
of Duquesne Light, principal speaker 
at the luncheon, surveyed human rela- 
tions in the utility industry. H. K. 
Breckenridge of West Penn and chair- 
man of P.E.A. operations section pre- 
sided at the meetings. 


Woman Taxpayer Files 
Suit Against P.G.&E. 


One of the after results of the deci- 
sion by the Supreme Court of the 
United States invalidating the contract 
between the city of San Francisco and 
the Pacific Gas & Electric Co. concern- 
ing the distribution of water power 
from the Hetch-Hetchy project was the 
filing of a suit by Mrs. Henrietta 
Wright as a San Francisco taxpayer 
seeking returns from the city of the 
profit she claims P.G.&E. made during 


the fifteen years the contract was in 
operation. The taxpayer asks restitu- 
tion of $75,000,000. 

Secretary of Interior Ickes stated in 
Washington that he would allow the 
city of San Francisco some time to pro- 
pose a new plan for the distribution of 
power from Hetch-Hetchy before he 
stepped in and suggested a distribution 
plan himself. This is a reversal of his 
previous statement a week ago in which 
he stated that while perhaps the city 
was saving $2,000,000 a year by its 
present arrangement with the Pacific 
Gas & Electric Co., it might save $4,- 
000,000 a year through a municipal 
electric distribution system. 

Meanwhile, in San Francisco, City 
Attorney John J. O’Toole has stated 
that four alternatives are open to the 
city with respect to the decision, one 
of which involves the discontinuance of 
the use of Hetch-Hetchy power. 


A. C. Laun Found Guilty 


Albert G. Laun, formerly a vice-pres- 
ident of the Union Electric Co. of Mis- 
souri, has pleaded no contest in the 
U. S. District Court for the Eastern 
District of Missouri to three counts of 
perjury in testimony given before ex- 
aminers of the SEC investigating busi- 
ness practices of the company. Fed- 
eral Judge Charles B. Davis sentenced 
him to one year and a day on each 
count, the sentences to run concur- 
rently, and fined him $1,500 on each 
count, or $4,500. A plea for suspension 
of the sentence was denied. 





NEW RANGE ANNUALLY—Domestic science students at Traip Academy, Kittery, Me., 

enjoy cooking lessons on a battery of electric ranges aggregating 56 kw. in connected 

load. The Kittery Electric Light Co. and New Hampshire Gas & Electric Co., across the 

river in Portsmouth, have a standard practice of replacing one range yearly in each 

cooking school served with the latest model on the market, to insure students having 
up-to-date knowledge of available equipment 
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New Meter Devices 
Told at Meeting 


Transition from a recent status of 80 
per cent of meter purchases being small 
two-wire sizes to the present 75 per 
cent of buying in larger-capacity three- 
wire sizes was recorded by L. C. Blev- 
ins of Westinghouse at a recent meet- 
ing of the meter committee of the Penn- 
sylvania Electric Association at Erie, 
Pa. Similarly 60 per cent of the demand 
meter production is in the cumulative 
register pattern and only 40 per cent 
in the sweephand style. Mr. Blevins 
suggested that meter engineers give 
more consideration to meters with more 
liberal tolerances of accuracy yet with 
economically sound characteristics. 

Manufacturers presented informa- 
tion about forthcoming and _ recent 
metering devices as follows: Westing- 
house, a single-phase ball-type kva. me- 
ter (late 1940), thermal demand meters 
for small reactive loads, chrome-steel 
non-corrosive ball for meter bearings, 
copper-plated damping magnets to 
thwart lightning demagnetization (60 to 
90 days); Duncan, meter terminal 
block production now entirely porcelain, 
aging process for Alnico magnets 
fixed at 450 F. for eight hours (giving 
only 1 per cent magnet error at 212 F.) ; 
Eastern Specialty, new test jack for 
socket-meter testing, load analyzer giv- 
ing ten-minute graphic of kw. and five 
minutes of kva.; General Electric, Al- 
nico magnets at early date in limited 
quantities for new meters, terminal 
block flashover raised from 4.6 to 9.3 
kv., demand-meter motor designed for 
five-year test interval; Sangamo, new 
type J meter with straight line accu- 
racy to 400 per cent of rating, with 
improved torque and lower starting 
current; M. & W. Electric, lightning 
protectors for single- and polyphase- 
meters; Superior Switchboard & De- 
vices, new primary transformer cabinet 
bushing of stud type. 

E. L. Keller of Duquesne Light 
showed his thermal attachment for 
watt-hour meters to register kva. demand 
in the form now made by several man- 
ufacturers. 


Edison Advises on N.Y.C. 
Air-Conditioning Rules 


Co-operating with the city in its 
efforts to conserve water usage through 
air-conditioning systems as part of a 
general campaign, Consolidated Edi- 
son’s Sales Technical Bureau announces 
it will advise customers regarding prop- 
er size air-conditioning equipment and 
its relation to new regulations by the 
city. 

These regulations now call for per- 


72 (1378) 


mits for all new installations of refrige- 
ration or air conditioning. Water sup- 
ply must be metered when minimum 
rate of water required for operation ex- 
ceeds ¥% gal. per minute. Waste water 
cannot exceed 5 gal. per minute. Sys- 
tems using city water in excess of this 
rate must be equipped with economizer, 
evaporative condenser, cooling tower or 
other similar conservation equipment. 





MEETINGS 


Edison Electric Institute—Technical committees, 
Edgewater Beach Hotel, Chicago, Ill., May 
.: — convention, Atlantic City, N. J. 
une . 


ania Machinery Association — Annual 
ae e Homestead, Hot Springs, Va., 
May 9-10. 

Southeastern Electric Exchange — Annual confer- 
ence, Hotel Roanoke, Roanoke, Va., May 9-I1. 

: . Talley, executive secretary, 308 Haas- 
Howell Bldg., Atlanta, Ga. 

National Fire Protection Association — Annual 
meeting, Atlantic City, N. J., May 6-I1. Robert 
S. Moulton, technical secretary, 60 Batterymarch 
St., Boston, Mass. 

Air Conditioning Manufacturers’ Association — 
Annual meeting, The Homestead, Hot Springs, 
Va., May Il. illiam B. Henderson, executive 
Se Southern Building, Washington, 


National Electrical Manufacturers Association — 
Sprin wnaniee. The Homestead, Hot Springs, 
Va., May 12-17. W. J. Donald, managing di- 
rector, 155 East 44th St., New York. 

National District Heating Association — Annual 
meeting, French Lick Springs Hotel, French 
Lick, Ind., May 14-17. John F. Collins, Jr., 
secretary-treasurer, 1231 Grant Building, Pitts- 
burgh, Pa. 

Empire State Gas and Electric Association—Elec- 
tric operating group, New York, Y., May 17. 
George H. Smith, secretary, Grand Central 
Terminal, New York, ¥. 


South Dakota Central Station Conference—Annual 
meeting, sponsored by the North Central Elec- 
tric Association, Sioux Falls, S. D., May 19-20. 

. E. Olson, secretary-manager, North Central 
Electric Association, 803 Plymouth Bldg., Min- 
neapolis, Minn. 

National Electrical Wholesalers Association—An- 
nual convention, The Homestead, Hot Springs, 
Va., May 19-23. E. Donald Tolles, managing 
director, 165 Broadway, New York, ‘ 


Pacific Coast Electrical Association—Annual con- 
vention, Hotel Oakland, Oakland, Calif., May 
22-24. Harold O. Noack, Hubbard & Co., 
Oakland, convention chairman. 


Northwest Electric Light and Power Association— 
Accounting and business practice section, Ben- 
son Hotel, Portland, Ore., May 23-24. Berkeley 
Snow, executive secretary, 707 Spalding Bldg., 
Portland, Ore. 


National Association of Purchasing Agents—An- 
nual convention, Netherland Plaza Hotel, Cin- 
cinnati Ohio, June 3-6. G. A. Renard, execu- 
tive secretary-treasurer, || Park Place, New 
York, N. Y. 


American Society of Mechanical Engineers — 
Semi-annual meeting, Milwaukee, Wis., June 
17-21. C. E. Davies, national secretary, 2? West 
39th St., New York, N. Y. 


Public Utilities Advertising Association — Annual 
convention, Palmer House, Chicago, Ill., June 
23-24. H. W. Olcott, Bozell & Jacobs, {ndian- 
apolis, Ind., secretary. 

American Society for Testing Materials—Annual 
meeting Chalfonte-Haddon Hall, Atlantic City, 
N. J., June 24-28. R. E. Hess, assistant secre- 
tary, 260 South Broad St., Philadelphia, Pa. 


American Institute of Electrical Engineers—Sum- 

mer convention, Swampscott, Mass., June 24-28, 
H. H. Henline, national secretary, 33 West 
39th St., New York. 


Society for the Promotion of Engineering Educa- 
tion—Annual meeting, University of California, 
Berkeley, Calif., June 24-28. 


Canadian Electrical Association — Fifieth annual 
convention (Golden Jubilee), Seigniory, Club, 
P. Q., Canada, June 25-28. B. C. Fairchild, 
secretary, 804 Tramways Bldg., Montreal, 
Canada. 








New Deal Theories 
Failure, Says Willkie 


The political party currently in 
power has been trying for eight years 
to prove the value of its theories and 
has failed, Commonwealth & Southern’s 
Wendell L. Willkie told members of 
the American Newspaper Publishers 
Association in convention assembled in 
New York last week. 

“One-third of the nation is still in 
need,” Mr. Willkie reminded his hear- 
ers. “Ten million men are still unem- 
ployed. The deficit continues to in- 
crease. The people, I hope, are now 
ready to try again the other theory— 
to release the enterprises of the people 
from the terrific weight of bureaucracy 
and to rededicate the government to the 
purpose of leaving men free.” 

Not all the liberals are resident in 
Washington, Mr. Willkie pointed out, 
stating that “the liberal is a man who 
believes in freedom for himself and for 
other people.” 

To the true liberal, he said, the pur- 
pose of government is unchangeable 
and it is to leave to free men their 
freedom. In the present huge federal 
machine of more than a million poli- 
tical employees, with prodigious expen- 
ditures of billions, there is no will to 
leave Americans their freedom, said 
Mr. Willkie, but instead the notion is 
prevalent that this government should 
exercise a dominant force over the lives 
of people. 


SEC Exempts 40 From 
Integration Order 


Reversing its original order against 
the United Gas Improvement Co., hold- 
ing that 40 companies were subsidiaries 
of the company, the Securities and Ex- 
change Commission has granted the 
request of these companies that they be 
exempted from proceedings. 

The principal companies granted 
exemption by this order are Midland 
United Co., Midland Utilities Co., Gary 
Indiana Electric & Gas Co., Northern 
Indiana Power Co., Public Service Co. 
of Indiana, Dresser Power Corp., North- 
ern Indiana Public Service Co., Central 
Indiana Power Co., Gary Heat, Light 
& Water Co., Terre Haute Electric Co., 
and West Indiana Utilities Co. 

The SEC said is appeared unlikely 
that the commission will find it neces- 
sary to require the 40 companies named 
to take any action under the integration 
section of the public utility act of 
1935. Nevertheless, the SEC has re- 
served the right to issue future orders 
directing the U.G.I. to dispose of its 
“direct or indirect security holdings” 
in these 40 companies if SEC decided 
that such orders are necessary. 
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Electricity Output 

Dips 1% During Week 

Production of electricity by the elec- 
tric light and power industry in the 
United States during the week ended 
April 27 was 2,397,626,000 kw.-hr., a 
dip of about 1 per cent from the pre- 
vious week, according to the Edison 
Electric Institute. While it was sea- 
sonal, this dip compared with a de- 
crease of 0.7 per cent last year, one 
of 0.6 per cent in 1938 and an increase 
of 0.3 per cent in 1937. 

Output for the week ended April 27 
was 9.8 per cent above 1939, 23.7 per 
cent ahead of 1938 and 9.3 per cent— 
smallest margin so far this year—in 
advance of the previous high output 


Weekly Output Millions Kw.-Hr. 


1940 1939 1937 
Apr. 27 2,398 Apr. 29 2,183 May | 2,194 
Apr. 20 2,422 Apr. 22 2,199 Apr. 24 2,188 
Apr. 13 2,418 Apr. 15 2,171 Apr. 17 2,173 
Apr. 6 2,381 Apr. 8 2,174 Apr. 10 2,176 
Mar. 30 2,422 pr. | 2,210 Apr. 3 2,147 
Mar. 23 2,424 Mar. 25 2,199 Mar. 27 2,200 


Per Cent Change from Previous Year 


Week Ending 

Apr. 27 Apr. 20 Apr. 13 

New England ......... +50 +82 +464 
Middle Atlantic ...... +60 +86 +4104 
Central Industrial ..... +14.4 +12.9 +145 
West Central ......... + 8.2 +75 + 8.0 
Southern States ....... +12.3 +12.7 +12.8 
Rocky Mountain ....... +136 +144 +142 
PURINE Vhdedawbcacccatbes + 1.3 + 0.7 + 2.0 
United States ....... +98 +410.1 +11.4 


2.7 
2.6 
2.5 
2.4 
2.3 


2.2 


Billions of Kw-Hr. 


2.) 


2.0 


1.9 
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year, 1937. With respect to the winter 
peak, the most recent output figure 
was 9.2 per cent below the 1939 peak; 
corresponding decreases for 1939, 1938 
and 1937 were 7.6, 11.9 and 3.7 per 
cent, respectively. 

With an increase of 14.4 per cent 





Boulder Dam Rates 
Revised in New Bill 


A new bill to revise the financial 
arrangements for the sale of power 
from Boulder Dam has been intro- 
duced by Representative James G. 
Scrugham of Nevada. A similar bill 
was introduced last year, but it was 
withdrawn because the interested par- 
ties failed to reach an agreement. 

As introduced, the bill gives some- 
thing to everybody (except the Treas- 
ury). Los Angeles and the other power 
users get lower rates for power. The 
lower basin states, Arizona and Ne- 
vada, each get $900,000 right away and 
$300,000 a year from then on, though 
losing the future possibility of a larger 
sum. 

The upper basin states get $500,000 
a year for the Colorado River develop- 
ment fund, again at the sacrifice of 
larger sums in the future. The gov- 
ernment gets closer control over the 
generating plant, now operated under 
lease by the power users. 

Power rates at present are set to 
conform to rates prevailing in the load 
centers. It is proposed that power rates 
be set at a level which will cover oper- 
ation and maintenance, payment of 
$600,000 to the downstream states and 
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for 1940 over 1939 in the week of April 
27, the Central Industrial region gained 
first position; the West Central and 
Pacific Coast states also showed im- 
provement over the preceding week, 
while the remaining regions lost 
ground. 





$500,000 to the development fund, and 
amortization. The interest rate would 
be set at 3 per cent. 


Canadian Output Rises 


Output of central electric stations in 
Canada during March totaled 2,426,- 
157,000 kw.-hr., compared with 2,367,- 
031,000 kw.-hr. in February and 2,- 
366,740,000 kw.-hr. in March, 1939, 
the Dominion Bureau of Statistics re- 
ports. Exports to the United States 
amounted to 155,402,000 kw.-hr., against 
139,908,000 kw.-hr. in the previous 
month and 165,422,000 kw.-hr. in 
March, 1939. 


Hydro to Use Surplus 


London district of the Ontario Mu- 
nicipal Electrical Association has ap- 
proved a motion giving the Ontario 
Hydro-Electric Power Commission use 
of municipal power surpluses during 
the war. Approval came after Dr. 
Thomas Hogg, chairman of the Ontario 
commission, said that the war tripled 
the budget for hydro construction and 
made power increase “a serious thing.” 


1940 


Gatineau Power Output 
Continues Rise in 1940 


Because of increased activity of 
heavy industries and wider use by resi- 
dential consumers the 1939 increase in 
output of electric energy by the Gati- 
neau Power Co., Ltd., has continued 
into 1940, G. Gordon Gale, president, 
told shareholders at the recent annual 
meeting in Montreal. 

In reviewing last year’s operations 
Mr. Gale said that the position of the 
company had been improved substan- 
tially as a result of the refunding of its 
first mortgage bonds. 


Seek to Complete Deal 


Pennsylvania Water & Power Co., 
Holtwood, Pa., and the Consolidated 
Gas, Electric Light & Power Co. of 
Baltimore have applied to the Federal 
Power Commission for authority to ac- 
quire additional stock of the Safe Har- 
bor Water Power Corp. The stock would 
be the last quotas of the companies 
which jointly own Safe Harbor Water 
Power, which owns and operates a 
hydro-electric generating plant at Safe 
Harbor on the Susquehanna River in 
Pennsylvania. 
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Utility Stocks Turn Upward; Bonds Firm 
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Electric light and power stocks advanced during the past week, the “Electrical World” 
index moving up to 31.5, compared with 31.1 last week and 28.8 last year. Bonds 
held firm, the “Electrical World” index remaining unchanged at 106.2 





Toledo Payment from 
Surplus, SEC Claims 


In its decision approving the Toledo 
Edison Company’s recent bond and 
debenture issue the Securities and Ex- 
change Commission criticised the divi- 
dend policy of the company, stating 
that between September 30, 1934, and 
December 31, 1939, common stock divi- 
dends exceeded earnings available by 
$1,800,000. 

“The effect of this dividend policy 
has been twofold,” the SEC stated. 
“First, the ratio of common stock and 
surplus to total capitalization has been 
reduced. Secondly, such policy has 
placed the applicant in the position 
that now, when faced with the impera- 
tive needs of funds for new construc- 
tion, its only source of such funds is 
through increasing its debts.” 

As a result, the SEC alleges it is 
requiring that $362,500 of such earn- 
ings available for common stock be 
added to the surplus annually, as long 
as any of the new debentures are out- 
standing. 

The order was published a week be- 
fore the SEC released the full text of 
its decision discussing the order. 


Registers $1,000,000 
Bond Issue with SEC 


West Coast Power Co. has filed an 
application with the SEC regarding the 
issuance and private sale of $1,000,000 
of first mortgage 444 per cent bonds, 
series A, due 1965, to five insurance 
companies. Proceeds from the sale are 
to be applied as follows: 

(a) To the redemption of $725,000 
principal amount of the company’s out- 


74 (1380) 


standing first mortgage bonds, 414 per 
cent, series A, due January 1, 1961, at 
100 per cent, $725,000; (b) to the pay- 
ment of the company’s open account 
indebtedness to People’s Light & Power 
Co., $106,000; (c) to reimburse the 
company for the cost of constructing 
additions and improvements to its prop- 
erty subsequent to January 1, 1940, and 
to reimburse it for expenses, estimated 
at not more than $25,000 in connection 
with the proposed transaction, $169,000. 


Files Stock-Note Issue 


Otter Tail Power Co., Fergus Falls, 
Minn., has filed application with the 
FPC for authority to issue not to ex- 
ceed 13,346 of its $4.50 dividend pre- 
ferred shares and to issue its unsecured 
note to the First National Bank of 
Minneapolis in an amount of not to 
exceed $900,000 in connection with its 
proposed call for redemption on July 
1, 1940, of all outstanding $5.50 divi- 
dend preferred shares. 


Utility Gets Approval 
for Refinancing Bonds 


Permission for the Jersey Central 
Power & Light Co. to refinance $42,225,- 
000 of bonds by selling securities at 
lower interest rates has been granted 
by the state Board of Public Utility 
Commissioners. Action by the company 
on the board’s approval is based on 
approval by the SEC. 

The company would issue $38,000,000 
of bonds due in 1965 at 3% per cent 
annual interest and $5,300,000 in ten- 
year serial notes at 344 per cent. Pro- 
ceeds would be used for refunding. 
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Gross Drop Regained 
by California Edison 


The 1930-39 decade was one of the 
most difficult in American history and 
saw vast changes in utility operations, 
Harry J. Bauer, president of Southern 
California Edison Co., Ltd., told stock- 
holders in the annual report. 

Mr. Bauer pointed out that gross in 
1930 was $41,128,723, fell to $35,251,- 
630 in 1933 and has gradually been 
built back to $46,246,573 in 1939. This 
recovery in gross, he says, has taken 
place despite the loss of $3,700,000 in 
wholesale business due to Boulder Dam 
power and rate reductions totaling more 
than $5,000,000 annually. 

Taxes, which were $4,149,929 in 1930, 
have risen to $7,936,956 in 1939. De- 
preciation charges were $5,014,460 in 
1930 and $7,554,687 in 1939. Net in- 
come was $12,701,916, equivalent after 
preferred dividends to $2.39 a common 
share in 1939, against $11,733,479, or 
$2.10 a common share, in 1938. 

The report showed the average an- 
nual residential consumption of 978 
kw.-hr. in 1939, against 682 in 1934. 
Agricultural power sales produced 
$5,128,477, at an average cost of 1.27 
cents a kw.-hr. 

During 1939 the load building pro- 
gram produced sales of 6,167 ranges 
and water heaters, 35,893 refrigerators, 
27,093 washing machines, 3,377 iron- 
ers, 58,279 radios and 87,402 miscel- 
laneous electric appliances. At the end 
of 1939 the company was serving 544,- 
762 meters with a connected load of 
2,996,184 hp., against 558,840 meters 
and 2,857,198 hp. in 1938. 

New construction for 1940 totals 
$4,242,578, of which $253,588 is for 
production plants, $46,806 transmission 
lines, $2,671,426 distribution _ lines, 
$842,265 substations and $428,493 gen- 
eral expenditures. 

Mr. Bauer said that prospects for 
1940 in the territory appear to be 
favorable. 





Utility Reports 
Net Income 
1940 1939 


*Commonwealth & South- 


ern and subs.......... $13,699,733 $11,591,474 
*Philadelphia Electric Sys 
WEE shocieeshem hires. s&s 22,760,776 21,911,256 
Carolina Power & Light.. 2,367,840 2,499,312 
Gulf States Utilities..... 2,760,896 2,142,989 
Houston Lighting & 
PE Saka ndhSSRI00 e+ <5 2,746,863 3,010,041 
t{Montana Power and 
MT icc Ads is obs is 3,454,208 2,692,837 
Nebraska Power ........ 1,735,449 1,867,840 
New Orleans Public Serv- 
a paicdeniah 0 ekt Geta 2,346,532 1,637,396 


ce 
tPuget Sound Power & 
Light and subs........ 2,139,666 1,609,868 


tidaho Power ............ 1,515,296 1,701,430 
{Texas Power & Light..... 2,238,234 1,968,951 
tWashington Water Power 

SPS. gv tresccnhtse's 3,079,985 2,530,805 


*Twelve months ended March 31. 
lweive months ended February 29. 
Twelve months ended January 31. 
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You Get Jon-Grade 
Yao Leer TEE 


eee: 
Current Transformer 


Type JW-6 
5000 volts 


IGH accuracy all the way down to five per 

cent of the rating—that’s one of the important 
features of this new metering transformer. And its 
excellent performance in this respect is clearly 
illustrated by the curves at the right. Just study 
for a moment what excellent accuracy Type JW-6 
provides. Then consider what this means to you 
in terms of better metering—assurance of trans- 
former accuracy that meets the highest specifica- 
tions: 4X, YY, 4Z. 


AND BETTER INSULATION 

Along with the high accuracy, Type JW-6 offers 
the advantages of insulation that is designed to 
withstand a 60-kv full-wave impulse test (2.2-inch 
test gap). This means that when you use these 
transformers, you’re lining up your apparatus 
to meet the standard specifications set up by the 
ASA for insulation for this class of service. 


OTHER ADVANTAGES 

Besides high accuracy and excellent insulation, 
Type JW-6 offers the added advantages of a welded- 
steel tank with mounting brackets welded to the 
case. Flexible leads, and secondary bushings that 
can be replaced by conduit connections, increase 
the ease of installation. 

For a complete description of the new Type JW-6, 
call the nearest G-E office or write for Bulletin 
GEA-3357. General Electric, Schenectady, N. Y. 





















‘ crt Burden X 2.5 va, 90% p-f | 
a: y | Burden Y 15.0 va, 90% p-f 
| 


Burden Z 50.0va, 50%) p-f 
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Ratio- and phase-angle characteristics 


The outstanding accuracy of Type JW-6—particularly at the lower 
values—is obtained by means of the Wilson compensation scheme, 














an exclusive G-E feature 
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Rebabbitt Bearing 
by Welding in Field 


Several years’ operation attest the 
success of a scheme for recondition- 
ing a turbine bearing which was de- 
vised at Southern Colorado Power 
Company. The machine involved is a 
7,500-kw. unit, with a 15-in. shaft 
‘turning at 1,800 r.p.m. 

For some reason not definitely de- 
termined at the time, one of the bear- 
ings, which was 30 in. long, became 
cracked and pitted. Reconditioning 





METAL built up with 
ordinary welding torch 


at the factory would at that time have 
cost, including freight charges, about 
$1,400. Hence it was decided to at- 
tempt repair on the job. 

Pitting and oil pockets were chis- 
eled out clean and the metal was built 
up by welding with an ordinary No. 
15 acetylene torch. High-speed, high- 
grade babbitt was used for the pur- 
pose, made into welding rods by 
pouring in molds. It was found to 
flow and fuse perfectly with the old 
metal, and by thus confining the heat, 
the process eliminated the possibility 
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COMPLETED JOB—the bearing is 


30 in. long: 15-in. shaft 


of heating and damaging the bearing 
cooling coils. After it had been built 
up in this manner with new metal, the 
new surface was then machined with 
a boring bar. 

Total cost of the job was about $75 
and the bearing has given continuous, 
satisfactory service since. The method 
was worked out by George W. Devine, 
assistant master mechanic of the 
company. 


-2"hole made 
with mine 


ouger 


Sample trom 


slug, approx. 
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Tool Aids Testing 
of Anchor Slugs 


A tool developed by R. L. Winn, 
high line foreman of the Alabama 
Power Company, which removes a 
2-in. sample from a possibly defec- 
tive slug anchor is proving a valuable 
maintenance aid, according to Pow- 
ergrams, since it obviates the neces- 
sity for digging to the slug and in- 
specting it. 

The tool is made from an approxi- 
mate 8-ft. section of 1l-in. extra heavy 
pipe. One end is sharpened on the 
inside for about 14 in. A hole is 
drilled through the pipe, near the 
top end, to take a }-in. rod which 
is used to twist the pipe in removing 
it from the slug after the sample has 
been obtained. A pipe cap is loosely 
fitted over the top end of the tool to 
prevent “mushrooming” of the pipe 
when it is struck with a hammer. 

In using the tool the slope of the 


.- Pipe cap to 
fit Meas 


---Drill hole in pipe 
to take f2"r 


re cebadhekpeanedee Steere 


Sharpen 
approx. lta" 


Cross section of tool 





TOOL REMOVES SAMPLES from possibly defective anchor slugs for inspection 
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OW do your street-lighting luminaires 
look after a year’s service? Do they have 
a collection of insects and dirt that must be 


cleaned out? The spun-on globes of the G-E Form 79 

dust-tight luminaires prevent this unsightly condition and 
eliminate this expense. @ Form 79 reflectors inspected after 
years of service have been found absolutely clean. The joint 
that is opened for relamping the unit can be kept tight, not by 
the use of gaskets, but because an accurately die-cast aluminum 


ELECTRICAL WORLD © May 4, 1940 


hood fits against a die-formed shoulder on the re- 

flector. Freedom from dust and loose-fitting gaskets 

is just one of the reasons for the widespread con- 

fidence of operating companies and municipalities in the 

spun-on globe—an exclusive feature of Novalux Form 79 

luminaires. @ You can gain the advantage of lower cleaning 

expense — plus higher efficiency and lower maintenance — by 

using Form 79 luminaires. Just call the nearest G-E office, or 
write General Electric, Schenectady, N. Y. 


ew bulletin a7: . 
he Form 79 ium 
the nearest G-E office 

write General 
nectady, N. Y 
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anchor rod is determined by digging 
around the rod and a hole is drilled 
to the slug with a 2-in. mine auger, 
approximately 18 in. from the anchor 
rod and at the same slope. The tool 
is inserted in this hole and the pipe 
cap struck with a sledgehammer suffi- 
ciently to secure the sample—2 or 3 
in. thick—from the slug. Twisting 
the tool lightly until it is loose per- 
mits removal from the slug and the 
sample can be removed with a piece 
of wire. 

Fifty or sixty slugs have been test- 
ed in this manner and a number have 
been checked by digging up the 
slug. In each case the slug was 
found to be in the condition indi- 
cated by the sample. 


Stokers Steam-Driven 
in Emergencies 


To provide for continuous service 
of its boilers in case of temporary 
interruption of electrical supply or 
other trouble involving stoker units 
at the generating plant of the Haver- 
hill (Mass.) Electric Company auxil- 
iary drives from vertical steam en- 
gines were installed after the 1936 
flood on the Merrimac River. These 
can be placed in operation in about 
five minutes if needed. The driving 
arrangement provided for three boil- 
ers illustrates the method adopted. 

In the basement below the operat- 
ing floor of the boiler room the com- 
pany set up a 6x6-in. Sturtevant en- 
gine, normally run at 150 r.p.m., 





ENGINE-DRIVEN MAIN SHAFTING serves three boilers in stoker drive (left). Close-up of stoker drive 
adjustable clutch and housed-in chain drive for emergencies (right) 
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TRANSFORMERS STEP 13.2-kv. line voltage down to 2.3 kv. for maintenance 


and connected this by chain and 
sprocket drive to a run of 24-in. 
shafting turning normally at the 
same speed. From this shafting 
three sprocket chains were run in- 
side metal guards to the floor above, 
where connection is made through 
an adjustable sliding clutch to an 
extension of the main stoker drive 
shaft 14 in. long, which was elec- 
trically welded to the original shaft- 
ing. 

Each boiler is equipped with a set 
of seven-retort Taylor underfeed 
stokers driven through planetary 
gearing by a 7.5-hp., four-speed, 550- 
volt Louis Allis induction motor. 
The stokers are designed for two- 
speed operation by hand lever ad- 
justment of the planetary gearing, 
so that the four motor speeds avail- 
able increase the number of speeds 
to eight. The auxiliary engine was 
designed for operation at 450 r.p.m. 
maximum, so that a smooth range of 
speed can be had to meet operating 
conditions by throttling the steam 
supply at the cylinder. Normal speed 
of the main drive shaft is 137 r.p.m., 
with a range of 70 r.p.m. above and 
below. 
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Step Voltage Down 
to Work Line Hot 


Faced with the problem of re- 
building a 15-mile, 13,200-volt spur 
line between Dover and Plainville, 
Minn., without interrupting service 
C. E. Meyers, district manager of the 
Interstate Power Company, suggested 
stepping the voltage down to 2,300 
and working the 2,300-volt section of 
the line “hot.” 

As shown in the accompanying dia- 
gram, a set of 13,200/2,300-volt step- 
down transformers was temporarily 
installed at B, reducing voltage to 
2,300. At C, 3 miles along the line, 
another set of 2,300/13,200-volt step- 
up transformers was installed, bring- 
ing the voltage back to 13,200. The 
3-mile stretch energized at 2,300 
volts was then worked “hot.” 

When work was finished on stretch 
B-C this section was cut back to 13.,- 
200 volts, the transformers removed 
and stretch C-D treated in like man- 
ner. This was done to five 3-mile 
sections, the /nterstate Power News 
reports, until the entire 15 miles of 
the line was completely rebuilt. 


shaft extension showing 
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WHY HIGH TORQUE? 


N ITS simplest terms, the case 

for high torque in watthour 
meters is this: the higher the 
torque, the smaller the effects of 
friction increase; and the smaller 
the increase, the greater the sus- 
tained light-load accuracy. 


And yet the value of high torque 
is greatly diminished if it is 
obtained with large energy losses, 
or by sacrificing such desirable 
electrical characteristics as a light 
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moving element, low value of 
useful current flux, and low speed. 


Because proper consideration has 
been given to the relative impor- 
tance of the factors that influence 
meter performance, General Elec- 
tric’s I-30 meters offer the ad- 
vantages of high torque without 
penalty. Sustained light-load ac- 
curacy, low speed, and low useful 
current flux—all these are features 
of the I-30 line. 
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Keeps Soldering 
Iron Warm 





To perform the homely job of 
keeping an electric soldering iron 
warm while it is not in use, so that 
they wouldn’t have to wait quite so 
long for it to heat up when needed, 
some of the men in the electrical 
laboratory of the Consumers Power 
Company conceived the idea of put- 
ting a lamp in series with it. A by- 
pass switch short circuits the lamp 
when the iron is needed. A lamp of 
the same wattage as the iron works 
best. An old instrument case makes 
a handy rest for the iron and a good 
mounting place for the lamp and 
switches. 
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Washing Turbine 
Improves Performance 


Washing of the 50,000-kw. West- 
inghouse superposed turbine at 
Schuylkill station of Philadelphia 
Electric Company when the impulse 
stage pressure increased because of 
fouling resulted in restoring this 

essure and the steam rate to the 
clean turbine condition. 

Internal inspection at the time of 
a shut-down for dismantling early 





last year disclosed a heavy chemical 
deposit on the last six stages of the 
turbine. As a consequence, provi- 
sion was made for washing the unit 
later. The equipment consists of a 
group of spray nozzles installed in 
the steam header about 75 ft. up- 
stream from the turbine throttle. 
The capacity of the nozzles was 
selected so that, when supplied with 
boiler feed water at boiler feed pres- 
sure, they would admit sufficient 
water to desuperheat completely 
about 300,000 lb. of steam per hour. 

In operation, it was proposed to 
reduce gradually the temperature of 
the high-pressure steam at this point 
to about 10 deg. superheat, and, with 
the control valves of the turbine 
open, to hold the load on the unit 
at about 1,000 kw. by adjustment of 
the turbine throttle. In this manner 
the pressure of the steam would be 
reduced, through the throttle, from 
1,250 lb. to about 400 lb. with the 
result that the steam on leaving the 
throttle would be somewhat more 
than 1 per cent wet. The work done 
by the turbine would further reduce 
the heat in the steam and increase its 
moisture content. In this manner the 
steam condition ahead of the throttle 
could always be kept under control 
and it was felt that the steam within 
the turbine would be sufficiently wet 
for washing. 

After the turbine was returned to 
service daily observations were made 
of the impulse stage pressure with 
relation to load. By early October 
this pressure had increased to such 
an extent that it was decided the 
turbine would be washed. The unit 
was therefore taken out of service 
on the 15th and washed in the above 
manner. Chemical checks on the 
turbine exhaust indicated that wash- 
ing began about ten minutes after 
conditions were set and continued 
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used for sampling 
exhaust steam 


To throttling 
calorimeter 


for about five hours. At the end 
of this time the water was gradually 
turned off the nozzles over a period 
of about two hours and the turbine 
warmed up and returned to normal 
service. 

Subsequent checks of the impulse 
pressure indicated that conditions 
had been returned to normal and 
steam rate tests indicated a substan- 
tial improvement in economy.. A 
check of the steam rate before and 
after washing showed that the steam 
rate was improved about 1 per cent 
and also that the point of opening 
of the impulse stage by-pass or over- 
load valve was moved to the right 
approximately 1,000 kw. 


Substation 
Equipment Costs 


The more important items involved 
in two recently completed substation 
work orders of an Eastern power 
company are given below for use 
in estimating. The original field sheets 
contained a large number of diversi- 
fied items, many of which totaled but 
a few dollars each, and these are 
included in miscellaneous costs to 
save space in the tabulation: 





1. Installation of three 500-kva., 13.2-kv. 
to 4,600-volt, 60-cycle oil-immersed 
transformers: 


TeanalarGhe: iads love sc desc cvceses $5,203.04 
One 15-kv. oxide film lighting ar- 

GONOE cei Fas hes cco hs icncdectacs .00 
Labor and supervision............ 778.96 
Wire fencing .......cccccssccoees 127.75 
Miocene 5 ss <ccécns cincsgeies 1,691.81 

Voda eae cee csc a tate enews’ $8,269.56 

2. Installation of a 20-kw. constant cur- 
rent transformer: time three days 

C.C. transformer .........0--000 $300.00 
EME . ccckdteasuateved spueeveder 18.08 
TeWek GOTVICO | occa ccs c icc ccce cscs 2.70 
WMNOBGO ci cscccesecsedccccevesoens 2.40 

Todal. cccicdensees isGesucssF es $323.18 





WASHING SUPERPOSED TURBINE improve Steam rate and decreases impulse stage pressure—Washing equipment (left) consists of 


group of spray nozzles installed 
pressure as a result of washing 
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steam header about 75 ft. upstream from turbine throttle. Graph (right) shows change in impulse 
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HE trend is to modern, factory-assem- 

bled unit substations—for economy, 
flexibility, and attractive appearance. The 
louisville Gas & Electric Company, for 
ample, has a policy of replacing existing 
tonventional substations with unit substations 
Whenever load growth makes it necessary to 
intease substation capacity in residential or 
suburban areas. 


- 


And no wonder! With unit substations, expensive 
new construction is avoided. Their compact design 
makes possible the installation of additional capac- 
ity without an increase in the real-estate invest- 
ment. The greatly superior appearance of the new 
stations builds customer good will. If future system 
fowth makes it desirable to relocate the sub- 
station, it can be moved readily to a new location. 


Find out for yourself how G-E unit substations 


ee 


Improve Appearance, 


JD Increase Capacity 


can simplify system planning and cut costs for you. 
Write today for our new brochure GEA-2996, 
which contains the complete story. In addition to 
both single-circuit and multiple-circuit unit sub- 
stations for permanent installation, it describes 
the new G-E portable unit substations for tem- 
porary installation or for emergency use. Address 
General Electric, Schenectady, N. Y. 
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Centralized Metering 
for Industrial Plant 


In connection with an industrial 
plant development program com- 
pleted some time since it became de- 
sirable to centralize the readings of 
energy intake from buses located at 
three points “A,” “B” and “C” at a 
switchboard situated at “C.” Point 
“A” is an older generating plant be- 
longing to the factory, point “B” is 
a substation where purchased energy 
is received and point “C” is a later 
generating plant on the mill property. 
At all of these points the main buses 
are 2,400-volt, three-phase set-ups. 
The older plant “A” is about 2,000 ft. 
and the substation about 4,000 ft. 
from the plant “C,” where the central- 
ized metering panel 
was provided. 

Connections with the 
centralized metering 
panel are provided by 
aerial cables, in which 
a two-wire current 
transformer circuit and 
a three-wire potential 
transformer circuit are 
run in pairs for each 
type of measurement 
between points “A” 
and “B” and point 
“C.” At the centralized 
metering panel in point 
“C” these cable con- 
nections are terminated 
to feed two current 
transformer buses and 
two potential trans- 
former buses from 
which the necessary 
taps are made to the 
recording instruments 


Leads to 


g 
2 
S 
2 
g 
Q 


S: 
* 
>: 
Ss 
+ 


_ 


without interference with the trans- 
mitted readings from the older plant 
“A” and the substation “B” to “C.” 
By the use of special current trans- 
formers the combined current trans- 
former load at each point “A” and 
“B” is reduced to 0.05 amp. for trans- 
mission to the metering panel. 

When the installation was made 
current transformers used for remote 
metering were protected against ex- 
cess voltage due to a break in the 
aerial cable circuit (or to an open 
secondary from any cause) by elec- 
tronic glow tubes connected across 
the receiving terminals of the current 
transformer circuits at the central 
panel. A rise in voltage across the 
tubes automatically loads the special 
transformers. 


Plant ‘*C’* panel 


400 K bus at 


2, 
2400 plant 


Substation 
meters ~~ 


Cr 


2,400-V. bus af 
substation 





on the panel. Local scHEMATIC DIAGRAM of transmission facilities 
metering is provided {or centralized readings 
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Switch Scheme 
Provides Flexible D.C. 


Extreme flexibility, to provide the 
range of current, voltage and fre- 
quency conditions required in test- 
ing of an extensive range of elec- 
trical control equipment, marks the 
power supply to the experimental de- 
partment of Cutler-Hammer, Inc., 
Milwaukee, Wis. Key to the flexibil- 
ity, particularly of the d.c. supply 
for this department, is an ingenuous 
switching arrangement that controls 
the output of several motor-genera- 
tor sets, allowing them to be grouped 
in series or parallel on inter-related 
bus systems in accordance with vary- 
ing current and voltage requirements. 

Four m.g. sets and two .25-60- 
cycle variable-frequency generators 
supply the department’s d.c. and vari- 
able frequency requirements. Three 
of the m.g. sets are 100-kw., 125- 
volt units powered by 150-hp., 220- 
volt, 60-cycle synchronous motors. 
The fourth m.g. set is a 200-kw., 
125-volt machine powered by a 300- 
hp., 220-volt, 25-cycle synchronous 
motor. Both of the 9-kw., 250-volt, 
25-60-cycle variable frequency gen- 
erators are driven by d.c. motors 
from one of the 100-kw. m.g. sets. 

Output of the m.g. sets is brought 
to the main d.c. control board. Here 
switching facilities arranged as 
shown in the diagram on page 84 
make it possible to (1) connect all 
three 100-kw. m.g. sets in parallel, 
(2) put all or any of the paralleled 
units on either the bus system supply- 
ing the test circuits or on the system 
supplying certain\d.c. shop equip- 
ment, (3) connect any or all of the 
100-kw. units: in series to provide 
voltages in 115-volt steps to 345 volts 
(this is, of course, possible). How- 
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of, 1 made him feel better. I told the 
how easy and cheap we can repair the 
uuy's new L-M Transformers if and 
those new L-M jobs ever need repair. 


1 The boss raised the 
roof one day about 
the high cost of repair- 
ing old transformers. 
Claimed he could buy 
new transformers for 
the money it cost to 
repair old tubs. 


3 | showed the boss how the whole L-M Core and 4 1-M duplicate coils is another thing I pointed out, 
Coil assembly can be hoisted from the tank with- If L-M coils should get damaged you don’t buy a 
out even removing the bushings. L-M bushings are whole new core and coil assembly. L-M makes 
recessed in pockets, allowing plenty of clearance. exact duplicate coils that slip over the old 
Saves time and work right at the start of the job. core legs. It’s a time-saving, money-saving idea. 


Today’s growing loads put transformers “on 
the spot”. Wherever load rise is particularly 
rapid there is increased danger of overload 
and consequent repair costs. And experienced 
operating men well know that transformer re- 
wind and re-core costs can be prohibitive. That 
is why the time and money you can save in 
repairing an L-M Transformer is a major con- 
sideration to every man who buys transformers. 
Look into this important economy feature of 
L-M Transformers at your first opportunity. 


INE MATERIAL CQO. 
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SHOP LINES + 


230 VOLTS 
AT Alt TUMES ' 
VOLTAGE SELECTOR 
SWITCH 


NOTE: ALL KNIFE SWITCHES SHOWN 
DOTTED ARE MOUNTED ON REAR 


SWITCHING ARRANGEMENT groups generators to provide flexible 
d.c. supply for experimental department of contro] concern 


ever, only two of the units are used 
in series giving 230 volts, (4) con- 
nect the paralleled 100-kw. units in 
series with the 200-kw. unit by inter- 
connecting the 115-volt test bus and 
the 115-volt shop supply bus, to pro- 
vide 1600 amp. at 230 volts—other- 
wise 800 amp. available with two 100 
kw. units in series—(5) supply test 
machines from either the test lines or 
the shop lines as desired, (6) night 
lights and stair lights may be thrown 
to the d.c. bus in event of 60-cycle 
failure provided 25-cycle is available 
to operate the 200-kw., 25-cycle 
driven m.g. set. 

To accomplish these six combina- 
tions, each of the m.g. sets, with the 
exception of the 200-kw. unit (which 
is connected only to the shop power 
bus) is provided with two triple-pole, 
double-throw switches and a double- 


pole, double-throw switch connected — 


as shown. 

Main leads of each of the 100-kw. 
generators are brought out to the 
center poles of one of the TPDT 
switches. In one position this switch 
connects the generator leads to the 
DPDT switch that allows the 100- 
kw. units to be connected in series. 
In the other direction this TPDT 
switch connects the generator leads 
of its machine to the center poles 
of a second TPDT switch, allowing 
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that machine to be connected either 
to the shop power or the test power 
bus in parallel with many of the 
other machines as necessary. It should 
be again noted, however, that this 
arrangement applies only to the 
three 100-kw. m.g. sets. The 200-kw. 
unit can be connected only to the 
shop bus. 

In addition to the switching equip- 
ment on each generator panel two 
TPDT switches have been provided 
on a “power board” to interconnect 
the test and shop power buses or con- 
trol output of m.g. set connected in 





series. One switch is designated as 
“test switch,” the other “voltage se- 
lector switch.” In its “down” (600- 
amp.) position the test switch brings 
out the leads of machines in series, 
thus providing low current supply 
at 230 volts and higher. In its “up” 
(1,200-amp.) position this switch 
connects the test bus to the TPDT 
“voltage selector switch.” The volt- 
age selector switch” in turn supplies 
115 volts or 230 volts to the same 
feeder breaker either by tapping the 
test bus or by interconnecting it with 
the shop power bus. 


Mercury Lighting 
for Billet Chipping 


Close inspection of shining metal 
surfaces is done under mercury-vapor 
light at the Briar Hill plant of the 
Youngstown Sheet & Tube Company, 
Youngstown, Ohio, where billets are 
“skinned” to remove mill scale. Bil- 
lets coming from the chipping ma- 
chines are inspected for cracks and 
crevices, from which scale is chipped 
or “scarfed”* Under mercury-vapor 
lighting employees report that the 
cracks in the highly reflecting surface 
of the billets are easily detected. An 
average of 30-35 ft.-candles is se- 
cured on the work, using 400-watt 
mercury-vapor lamps in fluted glass 
high-bay units on 12-ft. centers 20 ft. 
from the floor. Wattage density is 
approximately 3 watts per square 
foot. (The picture was taken in the 
daytime while the mill was operating, 
which accounts for the haze.) 


*“Scarfing” is burning with acetylene 
torches. 





MERCURY-VAPOR LIGHTING for metal inspection 
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G-E “DIAL-THE-FABRIC” 
AUTOMATIC IRON 


1. Streamlined. 

2. “Dial the fabric’ heat control. 

3. Compensating thermostat. 

4. Moulded handle and thumb rest. 
5 


Fast heating Calrod unit produces even soleplate 
ironing temperature. 


6. Button nooks to save buttons. 

7. Chromeplate finish, attractive, durable. 
8. Heel rest to save lifting. 

9. Long-life cord set, moulded rubber plug. 
10. 1000 watts for faster ironing. 
11. Weighs only 4) pounds. 

12. List price $8.95. 


‘oe eRe 


G-E “MET-L-TOP” IRONING TABLE 


1. All metal—will last a lifetime. 
2. Lightweight—warp-proof—fireproof. 










3. Vapor-vented—vents carry off steam and aid in THIS 
faster ironing. “ ovrstan, me 
4. Patented folding legs—fold easily without ad- S backed 








justment. 
5. Rigid construction—standard size. 
List price $5.95. 
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Buttons Control 
Generator Voltage 


By C. E. VALENTINE 


Regulator Engineer, Westinghouse Electric & 
Manufacturing Company, East Pittsburgh, Pa. 


An arrangement of armature- 
operated silver buttons to control the 
field resistance offers a solution to 
the voltage-regulating problems of 
d.c. generators of a few hundred kilo- 
watts and alternators of a few thou- 
sand kilovolt-amperes. 

The device, known as the “Silver- 
stat,” consists essentially of an elec- 
tromagnet and armature, a sheaf of 
individually insulated metal leaves 
rigidly supported at one end and 
mounting silver buttons at the free 
end, and a tapped resistor connected 
electrically to these leaves. The coil 


is continuously energized by the vol- 
tage under regulation and exerts a 
pull on the armature that is op- 
positely restrained by a spring. The 
armature is supported by a crossed 
flat spring mounting, thus eliminating 
pivots and bearings. Upper end of 
the armature presses against the free 
or silver button end of the metal 
leaves. The rigid end of each leaf is 
connected to a tap on the regulating 
resistance in the exciter field circuit 
of an a.c. machine. 

With no voltage on the regulator 
coil, the spring forces the armature 
hard against the leaves, placing all 
the silver buttons in contact, short- 
circuiting the regulating resistance. 
This condition corresponds to full 
field or minimum exciter output vol- 
tage. With voltage on the coil, the 
restraining spring is overpowered to 





Mounting plate 


Driving member -~._ 
Stop screw ~__ 


&-. Moving arm ~ 


Stop for free ends of 
feaf springs which ae 
mount the silver buttons < 





Horizontal mounting 
spring for moving arm------- 


Yertical mounting spring _--~ 
for moving arm ~ 


Tete -- 
Moving iron armature - 


Stationary ae 
magnetic circuit - 
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_-Fixed mounting for 
|_--~ J/eaf spring assembly 


tae Individual leaf springs 


gn 


a, |----Individual silver button 
mounted at end of each 
leaf spring 


-- ~-<. 


H =, 


Fixed mounting 
for coil spring 


-—Mounting support for moving 


arm broken away to show 
air gap in magnetic circuit 


-~""=Air gap in which iron 
armature moves 


Stationary coil 


~-Name plate 


Voltage regulator uses silver buttons on flat leaves to control excitation 

Tested first on generators of a few hundred kilowatts, units (right) are being applied to 
self-excited d.c.. generators of up to 300 kw. at 3,600 r.p.m., to separately excited d.c. gene- 
rators of up to 7,500 kw. at 1,200 r.p.m. and to three-phase alternators of 10,000 kva. at 


1,800 r.p.m. or 12,500 kva. at 3,600 r.p.m. 
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some extent, allowing the upper end 
of the armature to move a fraction 
of an inch in a direction to decrease 
the pressure on the leaves with their 
silver buttons. This causes the leaves 
on the right side to separate suff- 
ciently to allow their buttons to 
separate, thereby. inserting their re- 
spective resistance elements into the 
exciter or generator field. 

Amount of resistance inserted in 
the exciter field is thereby determined 
by the relative pulls of the voltage 
coil and the spring. As the generator 
voltage changes, more or fewer silver 
buttons make contact, decreasing or 
increasing the exciter field resistance 
to restore the generator voltage. The 
regulator achieves its control with 
virtually no moving parts, the only 
motion being that of the armature, 
and that being but a fraction of an 
inch. 

The regulator is semi-static; that is, 
it operates only when there is a need 
for regulating action. The buttons at 
no time interrupt a current circuit; 
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UILDING 


Available in Sizes 14 to 4/0 Inclusive 


General Electric is co-operating with the industry in launch- 
ing a great rewiring program by offering small diameter 
Flamenol Building Wire. With it wattages can be increased 
inexpensively. The reduction in diameter size permits 
the installation of more wires and wires of larger capacity 


in existing raceways (pending 1940 Code). See table below 
for comparative over-all diameters. 


INCREASED COPPER 


Now effective copper in existing raceways can be increased 
as much as 400 per cent by rewiring with small diameter 
Flamenol Building Wire. The rewiring job can be complete 
including new feeders, new sub-feeders and new branch 


circuits because Flamenol Building Wire is available in 
sizes 14 to 4/0 inclusive. 


SYNTHETIC COMPOUND INSULATION 


Small diameter Flamenol Building Wire is insulated with a 
plasticized polyvinyl chloride compound which has high 
dielectric and mechanical strength. It is tough, long aging, 
flame retarding and is resistant to oils, acids, alkalies and 
moisture. The compound serves both as an insulation and 
as a finish. Flamenol Building Wire is available in a variety 
of bright, permanent colors. Color goes all through the 
insulation and can easily be determined by cleaning or 
scraping if the wire becomes soiled. 


ADDITIONAL INFORMATION 


For samples and further information see the nearest G-E 
Merchandise Distributor or mail the coupon below. 


| 
| 
| 





a os Covered — 
R, RP. RH oN 


| NAO@onr 


SS x — 









COMPARISON OF DIAMETERS 


———- Overall ———— Overall 
iameter (In.): iameter (In.) 


ae. overed — 

R, RE, RH oer 
14 Sol. 56 
60 


Sol. 
Sol. 
Strd. 
Strd. 
Strd. 
Strd 


General Electric Company 

Section W-0135 

Appliance and Merchandise Department 
Bridgeport, Connecticut 


Sirs: Please send me samples of Flamenol Building Wire. | 
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they are, in effect, tap-changing de- 
vices on a resistance that at all times 
completes the circuit. 


Chart Temperature 
Around Infra-Red Lamp 


By EUGENE D‘OLIVE 


ne. Department, 
Commonwealth Edison Company, Chicago 


Effects produced upon temperature 
and energy distribution by the addi- 
tion of a reflector to a bare 260-watt, 
120-volt, carbon-filament, infra-red 
drying lamp are shown graphically in 

10 170 160 150 140 


Temperature Curve a 
260 Watt I20V. Drying Lamp 
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Addition of reflector to bare infra-red lamp 
boosts temperature at distance of 1 ft. from 
lamp and along the axis from 2.2 to 59 deg. 





the accompanying chart, which was 
made up from tests at the lighting 
laboratories of the Commonwealth 
Edison Company, Chicago. 

With the bare lamp alone, tempera- 
ture registered by a thermopile at a 
distance of 1 ft. from the filament 
center is shown by the “distribution” 
curve to vary from practically zero 
near the base of the lamp to a maxi- 
mum of 3.4 deg. F. at an angle of 
about 83 deg. from the nadir. Tem- 
perature at a distance of 1 ft. along 
the axis of the lamp is 2.2 deg. and at 
the 45-deg. axis 2.9 deg. 

Upon adding a 7}-in. colored alu- 
minum reflector temperature 1 ft. 
away from the lamp at the vertical 
axis of the reflector was found to be 
59 deg. F. and along the 45 deg. line 
to be 5.6 deg. F. With the addition of 
the reflector it was found that ap- 
proximately 50 per cent of the total 
energy of the lamp was delivered to a 
useful area corresponding to a 45 
ideg. cutoff. 
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Heat Building by 
Thermal Storage 


The use of electricity for the heat- 
ing of buildings by thermal storage 
has been adapted at the new head- 
quarters of the South Metropolitan 
Electric Light & Power Company, 
Ltd., at Lewisham, England, reports 
Engineering (British). The central 
heating of the building is effected by 
hot-water radiators, which are sup- 
plied from an electrode thermal-stor- 
age system, the entire equipment be- 
ing supplied by the General Electric 
Company, Ltd., London. 

The boiler house equipment con- 
sists of a 200-kw. electrode water 
heater, a 4,800-gal. storage cylinder, 
circulating pumps, automatic control 
gear and main switchgear. The equip- 
ment is fully automatic. The tempera- 
ture of the flow water to the radiators 
is automatically adjusted to suit the 
temperature of the outside air. The 
electrode water heater is connected 
directly to the 400-volt, three-phase 
supply mains. It consists essentially 
of a mild-steel horizontal shell with 
fixed and movable electrodes. The 
load is varied by rotating the mova- 
ble electrodes, which are chain-driven 
through reduction gear by a small 
motor. The storage cylinder, which is 
adjacent to the heater, is sufficiently 
large to maintain the hot water sup- 
ply to the heating system for four or 
five hours after the current has been 
switched off. 


Pumps Circulate Hot Water 


Hot water circulation between 
heater and storage cylinder to radia- 
tors is effected by two motor-driven 
pumps. A third motor-driven pump 
acts as standby. The temperature of 
the water circulated to the heating 
system is controlled by a mixing 
valve. An over-riding control oper- 
ates in accordance with variations in 
the external air temperature. 

The main switchgear consists of 
a 300-amp., 400-volt oil circuit 
breaker, mounted in a_ sheet-steel 
cubicle and arranged for solenoid 
operation. On a separate panel is the 
control gear for the pump motors, 
consisting of direct-to-line starters 
and change-over switches for the sec- 
ondary and stand-by pumps. The 
water heating equipment is mounted 
in a sheet-steel cubicle and consists 
of a time switch which opens and 
closes the main circuit breaker at 
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the end and beginning of the off-peak 
period. The primary pump comes into 
operation when the heater is switched 
on. The load-control gear is arranged 
so that the load is automatically re- 
duced to 30 per cent of full load be- 
fore the main circuit breaker is 
opened. Once the supply is switched 
on the position of the electrodes is 
controlled by a load-regulating relay 
to keep it constant. 

Protection against electrical faults 
consists of over-current relays, out- 
of-balance or earth-leakage relays. 
excess temperature thermostat and 
pump and motor failure device, all 
of which operate through a lock-out 
relay. In the event of a fault, the 
plant is locked out of operation and 
visual indication given to the attend- 


ant. 
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Increase Strength 
of Alnico Magnet 


A new mounting of brass and iron 
in which the magnetic flux passes 
through many air gaps in bridging 
from pole to pole, instead of the 
usual two, is responsible for the 
greatly increased power of this new 
sintered Alnico magnet assembly. 
Developed by the General Electric 
research laboratory, it will lift and 





MORE AIR GAPS make 
strength of Alnico magnet 


for increased 


hold 4,450 times its own weight. 
Sintered Alnico is an alloy of alumi- 
num, nickel and iron as the basic or 
essential ingredients and is made by 
pressing together the powdered met- 
als and heating almost to the melting 
point. While the’new assembly is not 
a commercial development, it is re- 
garded of importance in foreshadow- 
ing newer applications of permanent 
magnets. 
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Baltimore Stadium 
Job Boasts 325 Kw. 


By J. CARL FISHER 


Illuminating Engineer Consolidated Gas, Electric 
Light & Power Company, Baltimore, Md. 
Football field floodlighting, flood- 

lighting of seating section, facade 

floodlighting and parking lot illumi- 
nation provide a new load of 325 kw. 
at the Baltimore football stadium. 
The field lighting consists of 260 
1,000-watt inclosed type Electric 

Service Supplies floodlights on six 

towers. The center towers carry 56 

lights each and the end towers 37 

lights each. The lower bank of lights 

in each tower is 110 ft. above the 
playing field. The center towers are 








210 ft. back from the side line of 
the field and the end towers a still 
greater distance. Burning at 10 per 
cent overvoltage, the floodlights pro- 
vide an average of 26 ft.-candles of 
horizontal illumination on the foot- 
ball field. The average illumination 
15 deg. from the vertical plane, which 
is more nearly that which is effective 
for the players and spectators, is 43 
ft.-candles. 

Seats are lighted independently by 
1,000-watt open type Benjamin flood- 
lights when the towers are not turned 
on. Sixteen gates are illuminated by 
two reflectors each of the type used 
for lighting pump islands in gasoline 
service stations, with 300-watt lamps 
on gate posts 12 ft. above ground. 


JOINING THE PARADE of companies with large, well-lighted open-air stadiums, Con- 
solidated Gas, Electric Light & Power of Baltimore serves 325 kw. of load at Baltimore 
Stadium. Lower photo, of facade, shows added load available in stadium jobs 
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The 33d Street facade is flood- 
lighted by ten 100-watt type flood- 
lights, each having a 200-watt auxili- 
ary lamp. A large parking lot on 
each side of the stadium is flood- 
lighted. 

Entire installation of 325 kw. is 
fed through one main and two sub- 
sidiary substations. Each tower can be 
controlled independently and, of 
course, independent control is pro- 
vided for all the other groups of 
lights, such as seats, gates, etc. The 
towers on each side are fed from the 
substation outside the stadium near 
the middle tower. The third substa- 
tion is in the basement in the Ad- 
ministration Building. The total cost 
of the installation, we understand, 
was approximately $43,000. 


Appliance Show 
Proves Its Worth 


South Bend’s first purely electrical 
appliance exposition, sponsored by 
the Indiana & Michigan Electric Com- 
pany, proved so effective in starting 
off the spring appliance campaigns 
of local electrical dealers that its 
continuance as an annual event seems 
assured. 

Planned as purely a dealers’ show, 
with the major part of the expense 
and promotion carried by the utility 
as a part of its dealer co-operative 
program, the exposition lasted for 
six days and attracted upward of 
23,300 people from South Bend and 
surrounding towns. Displays repre- 
senting an investment in excess of 
$500,000 were assembled by the 30 
participating dealers. 

Index to the success of the project 
is the classification of appliance units 
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HERE’S HOW | 


PAVE THE WAY 


FOR MANY A WATER HEATER SALE! 


TRY THIS NEW approach To EXTRA PROFITS 


Every woman wants to be more beautiful. Every 
woman looks for easier ways to keep her home neat 
and attractive. 

The ‘‘Hot Water Helps” Book gives your prospect 
what she wants—beauty and health hints, short 
cuts to easier dishwashing, house cleaning, cooking. 
The book is practical, authentic, prepared with the 
help of famous women’s magazines. 

And every helpful suggestion sells the need for 


plenty of 140° HOT water! 

That’s why your prospect is easier to close when 
you show her how economically a Westinghouse 
will give her the 140° HOT water she needs! 

It’s a new approach to water heater selling, built 
into a plan that’s ready to boost profits for you be- 
ginning right now. Get the details from your dis- 
tributor, or write Westinghouse Electric & Mfg. Co., 
Merchandise Division, Mansfield, Ohio, Dept. 139. 


TUNE IN “MUSICAL AMERICANA”, EVERY THURSDAY EVENING, N. B. C. BLUE NETWORK 
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sold during, or as a result of, the 
show: 





RAD 55.3 < sc0s0e 15 Miscellaneous ..... 12 
Water heaters .... 3 Ae ae I 
Refrigerators ..... a ea 3 
WGINS. is css 10 Roasters .......... 2 
Vacuum cleaners... 19 — 
ree ll Total units....... 124 





Rules governing the exposition 
were mildly strict as expositions go. 
Only South Bend and Mishawaka 
electrical dealers were allowed to 
display. Each dealer was limited 
to one booth, about 20x15 ft., loca- 
tion of which was determined by 
drawing lots. Dealers each contrib- 
uted $30 to show expenses, and to 
insure that the attendance was lim- 
ited to people interested in appli- 
ances only door prizes and premium 
gifts were prohibited. Radios on 
display were not played as radios; 
they could be demonstrated only by 
connecting them to a master record 
player so that all instruments played 
the same. This eliminated the con- 
fusion arising from a babble of mis- 
cellaneous radio programs. Major 
exhibits of the display were provided 
by electrical appliance manufactur- 
ers. Each was allowed a centrally 
located 20x30-ft. booth space. Deal- 
ers’ displays were grouped around 
these theme center exhibits. 


85 Hp. Required for 
300-Ton Quarry 


By B. H. MILLER 


Power Sales Engineer Consolidated Gas, Electric 
Light & Power Company, Baltimore, Md. 


Rural industrial load building as 
evidenced by 85 hp. of connected 
load recently developed in a local 
quarry is rapidly on the upward 
trend. This quarry at one time was 
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CONNECTED LOAD of 85 hp. has been developed in quarry at site of this crusher. 
Purchased power replaced gasoline-tractor drives 


operated by gasoline tractors, but a 
few years ago purchased power was 
made available and the owner began 
to motorize his equipment. Recently, 
however, the installation of a 40-hp. 
motor replacing a gasoline-tractor 
drive on a crusher marked the final 
step in the complete electrification of 
crushers, elevators, screens and water 
pumping. 

A total connected load of 85 hp. 
serves reljably and economically in 
a quarry with a production capacity 
of 300 tons per day. 


Utah Power & Light 
in Stoker Campaign 


Utah Power & Light Company is an 
active participant in a co-opera- 
tive, automatic-coal-stoker campaign. 
While the }-hp. motor which consti- 
tutes the electric load resulting from 
the sale of one residential stoker 
might not in itself justify much pro- 
motion in this field, the company 
has found that the automatic stoker 
is frequently the pilot for electric 
usage in the kitchen. 

Utah Power & Light operates in a 
gas territory, but coal is a major 
local industry and utilities, railroads 
and coal and stoker dealers share an 
interest in its welfare. Hence it was 
that these groups banded together for 
a group promotion. 

Timed for maximum effect just 
prior to the building peak which 
occurs in Utah in September, and 
for continuing effect through the 
year, the campaign was concentrated 
on three fronts: (1) The speculative 
builder, (2) the trade, including 


contractor builders, architects, build- 
ing supply houses, plumbers, elec- 
trical contractors, etc., and (3) the 
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home-owning and home-buying pub- 
lic. 

Advertising and selling appeals 
coupled the economy of low-cost coal 
with the convenience and cleanliness 
of the automatic stoker. A financing 
plan permitted monthly payments of 
about $8. 

A meeting of stoker dealers pre- 
ceded the campaign to reach the 
builders and the trade with personal 
letters emphasizing the personal in- 
terest of the particular individual 
address. The campaign to the pub- 
lic was carried on via newspapers and 
radio. 

Because low first cost had been in- 
dicated as the principal reason for 
installing gas, the stoker campaign 
to the public emphasized low operat- 
ing cost. Advertisements offered a 
free estimate of automatic coal heat- 
ing costs for a particular home. 

Supplementing the above media 
was a mail broadside to the trade 
and 24-sheet posters on billboards. 

The percentage of stokers in new 
homes has been suffering a steady 
decline (25 to 20 to 15 per cent) 
through the last three years, and it 
is the hope of the participants that 
the co-operative campaign will turn 
this trend. 


Electric Furnace 
for Melting Economy 


In an Eastern metal-working plant 
a 300-Ib., oil-fired brass melting fur- 
nace was recently replaced by a 400- 
lb. capacity, 170-kva. electric arc 
furnace of the Detroit type. This 
resulted in a reduction in melting 
time of two-thirds, a 50 per cent cut 
in labor cost per ton, 14.5 per cent 
cut in metal shrinkage and a 40 per 
cent drop in fuel or equivalent elec- 
trical energy cost. Better control 
over the composition of melt was 
also obtained. Summarized results 
are: 


Fuel Oil Electric 
Melting Melting 
Type of furnace Crucible Arc 
Melting time, hours .............. 1.5 0. 
Fuel used per ton (gal.)........... 150 
— 479 


5 


Energy used per ton (kw.-hr.).... 


Cost of fuel per ton (cents)...... 6.4 _— 
Cost of electricity per ton (cents) 

(0.8-mill rate) ................ — 3.83 
Maintenance cost per ton (cents) - 0.32 0.65 
Labor cost per ton (cents)........ 6.25 3.12 
Lining cost per ton (cents)....... 0.59 0.65 
Crucible cost per ton incl. elec- 

eg A ee ee 1.60 1.06 
Total of above costs per ton 

INN eA es cones pos eens esusen 5.16 I 
Metal shrinkage in per cent...... 2.2 1.88 
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OTPOINT is the first Electric 

Water Heater manufacturer to 
se national advertising to stimulate sales 
bt YOU, Every month, beginning in 
pril, Hotpoint Water Heater National 
dvertising appears in the two well- 
mown home magazines, AMERICAN 


People who are thinking of building 
nd remodeling read these two home- 
Magazines. That is why they 

¢ selected to carry the advertising 


Enter the MKB 


indow Display Contest 


Hotpoint will pay duplicate prizes to all Na- 
tonal winners who use exclusive Hotpoint win- 
tow displays in the MKB Contest. Make more 
than one entry. Improve your chances to win. 





[3 < QUEeh Pigeo 


SA “Al 
Bond for Calrod 
Water Heating Units 


“SAFE-T-SEAL” Bond, a new non-con- 
ducting material for sealing Calrod 
Units, greatly increases the life of the 
unit, and reduces possibility of inter- 
ruptions in the water heater service. 


. 


More Hotpoint features 
that make sales for you 


CALROD, Hotpoint’s airtight heat- 
ing unit, is immersed directly in the 
water inside the tank. All heat gen- 
erated is delivered to the water. No 
waste. No flame. No fire hazard. 


THERMOSNAP, Hotpoint’s 
automatic temperature control, 
makes Hotpoint Water Heaters 
safely automatic. 


DESIGNED by industry leaders 
and world’s largest manufacturer 
of electric water heaters. 
Hotpoint has pioneered more ex- 
clusive features than any other 
manufacturer in the field. 






¥ 


Water heating activity 
greater now than 
ever before in — 


More building activity 
—Boom-time home > 
building means more 
sales for you. New 
homes need water 
heater service. Hot- 
point national adver- 
tising in home maga- 
zines helps you sell. 
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More people recognize 
advantages — The old 
saying, ‘‘A satisfied 
customer is your best 
salesman” means 
something to Hot- 
point retailers. There 
are more owners—more 
satisfied customers—of 
Hotpoint Water Heaters than any other make. 


More utility executives 
realize the value of 
Water Heater load 
each day. This extra ff 
load increases net 
earnings with small § 
additionalinvestment. 
Utilities benefit— 
1.On Sales. 2.0n Load. 


EDISON GENERAL ELECTRIC 


APPLIANCE CO., Inc. 
_5618 West Taylor Street, Chicago, Illinois 


of Hotpoint Electric Water Heaters. 

There was a large increase in the num- 
ber of homes built in 1939. There will be 
a larger increase in 1940. 

AMERICAN HOME and BETTER 
HOMES AND GARDENS reach these 
prospects with a total of nearly 25,000,000 
Hotpoint Water Heater advertising mes- 
sages. Buyers in your community will 
see these messages, so get ready NOW 
for YOUR share of Hotpoint Water 
Heater sales. See your distributor or 
write for information today! 


AUTOMATIC ELECTRIC WATER HEATERS 


ELECTRIC RANGES + REFRIGERATORS + WASHERS AND IRONERS « CLOTHES DRYERS - DISHWASHERS + ELECTRASINK 
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Contact Switch 


The new blade mechanism is said not 
only to convert the rotating motion of 
the operating insulator to the vertical 


MK-39 high-pressure contact switch, in all 
voltages up to 161 kv. and current capacities, 
up to 2,000 amps. Delta-Star Electric Co., 
Chicago, Ill. 


swinging of the blade, but it also turns 
the tubular blade to make high-pressure 
contact. The blade hinge end also has 
high-pressure contacts. By means of a 
“high spotted” cam, high pressure is cre- 
ated in the closed position only. There 
are no stops to limit the swing of the 
blade as it approaches closing position 
just before final turning or twisting move- 
ment to make high-pressure contact, said 
thus to give smooth operation without 
shocks or jars to the porcelain insulators. 


Switchgear 


MI-9 switchgear; available for protection of 
circuits up to 5,000 volts and 50,000 kva. 
General Electric Co., Schenectady, N. Y 


Important design improvement is the 
fact that all buses and connections are now 
completely insulated; the main bus is cov- 
ered with a molded insulation; all bus 
connections are covered with two-piece 
molded covers, filled with compound. 


Multiple-Range Ammeter 


"'Micro-Tester;" Model 280 multiple range 
ammeter provides readings in five different 
ranges, from fractions of an ampere up to 
25 amps. Simpson Electric Co., Chicago, Ill. 


A current transformer and an indicating 
instrument have been combined in a 
small a.c. multi-range ammeter. It meas- 
ures 2§x53x1¥ in., and weighs 20 ounces. 
Companion testing instruments, all the 
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same size, can be combined. in sets of 
three to measure current, voltage and 
resistance. 


Control Systems 


New manually operated systems com- 
prise multi-colored ball-unit indicators 
mounted in panelboard sockets, with a 
novel diagrammatic arrangement of. con- 
ductor lines and symbols, heat-cemented in 
relief on prefabricated front-plates. For 
load dispatching in electric power plants, 
three-color plastic spheres are revolved 
by thumb or finger, exposing the desired 
colored spot—red, green or yellow—to 
indicate closed, open or grounded appara- 
tus. For steam power lines and other 


Uniturn" control system; complete panel- 
boards or prefabricated parts for erection on 
sub-panels in the field. Braidwood Stamp 
Co., Perth Amboy, N. J. 


industrial panelboard code displays two- 
color units, red and white, show open and 
closed valves, etc. Boards can be kept up 
to date by making extensions in the field. 


ELECTRICAL EQUIPMENT BUYERS look 
first in “Electrical World” Electrical Buy- 
ers Reference for names, addresses and 
products of manufacturers. 


Fluorescent Lighting 


These lamps are available in blue-white 
or white and are interchangeable in single 
and twin fixture units. The lamps may be 


85-watt, 58-in., type RF fluorescent lamp in 
single or twin fixtures. General Electric Lamp 
Dept., Nela Park, Cleveland, Ohio, and 
Westinghouse Electric & Mfg. Co., Lamp 
Division, Bloomfield, N. J. 


operated on either 105-125 volt or 210-250 
volt, 60 cycle a.c. 


Remote Control 


A new device, type SC, for remote control of 
Wilson "Hornet" arc welders. Wilson Welder 
& Metals Co., Inc., 60 East 42d St., New 
York, N. Y. 


To utilize this device the handwheel, 
which governs the control pole of the 
standard welder, is replaced by the revers- 
ible motor-driven type SC remote-control 
device. It is said to allow minute adjust- 
ments in current output by touching one 
of the two contacts on the electrode holder 
to the ground. The 1/80-hp. electric motor 
which is used to operate the control pole 
is protected by two limit switches and by 
a slip clutch to prevent damage when 
the end of the range is reached. 


Circuit Alternators 


Type H and HSB circuit alternators alternate 

or transpose two two-wire electric circuits 

after each cycle of operation. Automatic 

— Co., 1005 University Avenue, St. Paul, 
inn, 


The type H circuit alternator is a sep- 
arately mounted instrument designed to be 
wired to the controller and the pump 
motors or circuits to be controlled. It is 
operated by closing the solenoid circuit 
after each cycle of operation. One of the 
control units (pressure switch or float 
switch) must have an extra reversed cir- 
cuit to close the Alternator solenoid cir- 
cuit when the other circuit opens to stop 
the pump. Type HSB (built into type SB 
“Floatrol”) will alternate the pumps and 
bring in the second pump when needed. 
It is a complete two-pump alternating: 
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‘with this EG&M 


Of course, operators don’t use cranes to crack 
walnuts but this statement expresses the fine 
degree of accuracy you have in an EC&M Mag- 
netic Controller for hoist motions of cranes. 
Under any load condition, this controller is 


unequalled in its ability to permit short, accu- 
rate, inching movements. 


And equally as important is the ability of this controller to per- 
mit lowering of light loads or the empty hook at high speed... 
thereby permitting more trips per minute. Substantial power sav- 
ings are also obtained with this EC&M Crane Controller. 


For accuracy, low up-keep cost in controlling both large and 
small cranes, consult EC&M-specialists in crane control problems. 


Magnetic Crane Controllers are described in Bulletin 920, Man- 
ual-type Controllers in Bulletins 960 and 980. Write for your 
copies. 


Steel Mill Crane, EC&M 
Controlled, setting an- 
nealing furnace-top ac- 
curately in position. 


WEAVY DUTY MOTOR CONTROL 
FOR CRANES, MILL DRIVES AND 
MACHINERY OBRAKES oLIMIT 


STOPS LIFTING MAGRETS AND 
oS 


control unit for pumping into or out of 
sumps or tanks, The installation wiring 
necessary, states the company, is connect- 
ing the two two-wire starter circuit and 
two 220-volt line wires to the coded wires 
in the base of the control. 


Starter 


New features claimed for this starter 
are: (1) A new type of cover which is 
said to permit group panel mounting with 
minimum clearance, (2) loosening of one 


e 


Across-the-line starter for the control and 

protection of polyphase squirrel-cage motors 

= to 5 hp. Cutler-Hammer, Inc., Milwaukee, 
is. 


screw permits removal of the operating 
mechanism for easy wiring and conduit 
work, (3) the overload relay has been 
made smaller in size. Available in the 
following types of cover control: Reset 
only for two- or three-wire remote control; 
start and stop reset buttons for three- 
wire control, and three-position selector 
switch for manual-off-automatic local con- 


‘ trol or two- or three-wire remote control. 


Duplex Recorder 


Essentially this recorder consists of two 
separate type CD instruments placed side 
by side in one case and arranged to record 
on a single chart. Timed by a high-torque 
Telechron motor, or an eight-day spring 
clock, the chart carriage feeds the paper 
at 1, 2, or 3 in. per hour. Instead of a 
single wide chart, a separate standard type 
CD chart carriage and chart may be had 


Duplex recorder, type CD-37, for recording 
simultaneously kilowatts and rkva. or kilowatts 
and frequency, or volts and —a Gen- 
eral Electric Co., Schenectady, N. Y. 
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Like every other utility today you 
want to get efficient regulator operation at the 
lowest possible maintenance cost! And yet here’s 
one really substantial item on the wrong side 
of the ledger that you may have overlooked — 
exciting current! 


Here are the facts! Step-Type regulators take 
less exciting kva than other types of regulators— 
only about 14 the current! And Allis-Chalmers 

es the only step-type regulator for single- 
phase low voltage feeders on the market today! 
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SMOOTHER REGULATION at lower cost is delivered by 
these Allis-Chalmers Step Regulators for a midwestern utility 


A typical example of the savings a large 
system could make using step regulators is 
that of the western utility that recently found 
how they could have saved $150,000. 


Before step-type regulators had been devel- 
oped, this utility installed a large number of 
regulators of the older type. These regulators 
required 30,000 kva for excitation ... step-type 
needed only 10,000. That difference of 20,000 
kva required fixed capacitors costing about 
$150,000 to supply the reactive current! 

But, even if fixed capacitors hadn’t been 
used, that 20,000 needless kva meant an extra 
burden on the entire system...and just to 
carry the costly load of wattless current! 


Utilities Switch to Allis-Chalmers! 
No wonder utilities all over the country are 
switching to Allis-Chalmers Step-Type Regu- 
lators! They know about the 54% Half-Cycling 
Steps that give smooth, almost stepless regu- 
lation ... the extra large, non-arcing contacts 
that mean extra years of contact life! 


Get the whole story on how you can cut 
your excitation losses ... give better service 
with Allis-Chalmers Step-Type Feeder Volt- 
age Regulators! Write for Bulletin 1183-A! 
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for each element. For use wherever it is 
desirable to obtain synchronism between 
two separate records, or where two sepa- 
rate recording mechanisms are required in 
a single case. 


Street Lighting 


The purpose of this new device is to 
permit adjustment of the luminaire to a 
vertical position. The company states that 
this development makes it possible to ad- 
just the unit to compensate for bracket 





Heavy-Duty Contactors 


Heavy-duty d.c. magnetic contactors; ‘Series 
200,"" type SM. Westinghouse Electric & Mfg. 
Co., East Pittsburgh, Pa. 





A PIKE POLE with 
Automatic Guard 


Exclusive design and con 
struction, 


value. 


Among improvements made in this line 
are: Armature overtravel of the contactor 
is increased, contact tips are larger and 
nitrided bearings are employed; the blow- 
out coil is brazed to the contact support. 


Adds utility and 
Gives increased 
safety. Protects Point of 
the pike against damage— 
Strengthens head when 
Pole is in use, Forged, heat 
treated Steel s pike—¢rtund 
Fir handles—sandeq cad 
lacquered in lengths from 
12 to 20 feet. For 
Service life, 
Specify 


STURDF Toots 
~ @ True TEMPER 


ROoucr 


Goggles 


No. 323 “Coverglas'’ goggles for protection 
for gas welders who wear glasses. American 
Optical Co., Southbridge, Mass. 


The goggle is lightweight, fitted with 
“Noviweld” lenses, chemically compounded 
to protect against glare and _ invisible 
infra-red and ultra-violet rays. It is made 
to fit over any style of spectacle and 
claimed to protect the eyes from flying iesttnoieee 
sparks and scale, light rays and glare. Ohio. 





"Plumbizer" used in hones pendant type 


&reater 


added value, Union Metal 


fg. Co., Canton, 


® arms which are not of uniform curvature. 


The Plumbizer housing and adjusting nut, 
Fluorescent Controls which holds the pipe nipple supporting the 
New complete series of controls for use with 


luminaire, are of malleable iron. Adjust- 

ment is accémplished by three cone- 
all sizes of fluorescent lamps. Wiremold Co., pointed setscrews through center of hous- 
Hartford, Conn. ing. A sponge tubber gasket inside the 
housing it said to make it insect and 
water proof. 





This line includes a complete series of 
controls with a power factor of 90 per cent 
or more for both single lamp operation and 
two lamp split-phase operation. Also in- 
cluded are low power factor units. A new 
development claimed is the compactness 
of two-lamp controls to fit in the company’s 
No. 3,000 fluorescent lighting channel. 


TECHNICAL LITERATURE 





Automatic Tubu- 
lar Pike Pole 
guard is shown 
in the phantom e 


view below. Ex- ‘i 
: Portable Printer 


tremely simple in 
Operation, it gives This printer uses Ozalid sensitized pa- 
POSitive protec- pers and cloths. The light source consists 
tion to the point of six specially developed lamps. A new 
of the pike. feature is a dry developing chamber, 
located behind the metal reflector, thus 
utilizing the heat generated by the light 
to vaporize the developing agent. An 
additional feature is a time switch, which 
allows the length of exposure to be auto- 
matically regulated. 


Sitver Brazing ALLoys—28-page book- 
let entitled “Silver Brazing Alloys in the 
Marine Field” gives charts, drawings, pic- 
tures and descriptive material for the use 
of silver alloys for joining metals. Should 
be of interest to those who join ferrous or 
non-ferrous metals, since the principles of 
brazing considered in connection with | 
marine work apply with little or no varia- 
tion to any work where low temperature 
silver brazing alloys are to be used. Copies 
may be obtained from Handy & Harman, 
82 Fulton St., New York, N. Y. 


’ 
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AppLicaTION Data—Presents “finger- 
tip,” briefly summarized data relating to 
the application of B & W Croloys and other 
tubular material for high temperature 
service. Data are given on fifteen different 
materials representing a complete range 
for almost any high-temperature tube ap- 
plication. Technical Data Card No. 6 may 
be obtained from the Babcock & Wilcox 
Tube Co., 19 Rector St., New York, N. Y. 


Apeguate Wirinc For Inpustry—A 
40-page manual of modern methods and 
materials to aid the electrical contractor, 
the power salesman and the plant engl 
neer in the analysis of industrial wiring 
systems; to assist them in making practical 
suggestions for worth-while improvements. 
Fully illustrated with photographs, sche- 
matic diagrams. Information is given to 
help in determining the adequacy of any 
industrial wiring system. Tabulated data 
give the necessary information. Prep 
by General Electric Co., appliance and 
merchandise department, Bridgeport, Cont. 


Distributed by 
JOSLYN MFG. & SUPPLY COMPANY 
Executive Offices 


ta 








“Elpro" portable printer for reproducing en- 
ineering drawings, letters, maps, etc. Ozalid 





rp., Johnson City, New York. 
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® Heretofore field swings and offsets have often been 
made by “springing” the joint at each side of the coup- 
ling. In this manner, it is possible to achieve 2° angles 
(total for both sides 4°), but obviously this strains the 
coupling; leaky joints often result. Whenever it is pos- 
sible to foresee conditions that require offsetting, most 
engineers provide special bends and offsets in order to 
maintain standards of raceway construction. 


® Now, by providing a relatively small number of the 
New “Orangeburg” 5° Angle Couplings to go out “on 
the job”, the man in the field can meet conditions as 
they arise and still maintain highest quality standards. 


® The 5° Angle Couplings are plainly marked with an 
orange stripe on the inside radius, thereby avoiding 
confusion with regular straight couplings and also 
indicating the “cock” of the 5° Angle at a glance. 
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Sales Agent—Distributors 


GRAYBAR ELECTRIC COMPANY 
INC. 


GENERAL ELECTRIC SUPPLY 
CORP. 
3 


MADE AT ORANGEBURG, NEW YORK 
BY THE FIBRE CONDUIT COMPANY 
292 MADISON AVE. NEW YORK CITY 


tandard for installation with concrete encasement 


OCRETE for installation without concrete encasement 
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B. A. Fleming Leaves NEMA 
to Join Wiegand Company 


Bruce A. Fleming, for the past six 
years an executive secretary of the 
National Electrical Manufacturers As- 
sociation, has resigned to become 





assistant to the president of the Edwin 
L. Wiegand Co., Pittsburgh, Pa., man- 
ufacturer of Chromalox heating units 
for electric ranges and industrial uses. 
Mr. Fleming has been active in sales 
promotion and in installment financing 
relating to appliance sales. He has 
served as branch manager for the Tim- 
ken Roller Bearing Co., vice-president 
of the General Contracts Purchase 
Corp. and went to NEMA from the 
merchandise department of the Gen- 
eral Electric Co. at Bridgeport, Conn. 

At NEMA he has directed the recent 
national promotional campaigns on 
electric ranges, water heaters and re- 
frigerators and has been active in the 


executive affairs of the Modern Kitchen. 


Bureau and the Commercial Electric 
Cooking Council. 

Eugene Vinet, an electrical engineer 
well known in the-utility field and -for 
the past ten years with the Edison 
General Electric Appliance Co., Inc., 
Chicago, -takes over Mr. Fleming’s 
work in NEMA. 


102 (1408) 


> R. Gitman Smitn, for several years 
a director of United Light & Power Co. 
and American Light & Traction Co., 
has been elected a vice-president of 
each company. 


> Ray H. Luesse, counsel of General 
Electric Co.’s appliance and merchan- 
dise department in Bridgeport, Conn., 
has been named assistant general coun- 
sel of the company. Mr. Luebbe will 
continue to make his headquarters in 
Bridgeport. 


> Joun R. Futver has been appointed 
general purchasing manager of Hy- 
grade lamp division of the Hygrade 
Sylvania Corp. His duties will include 
the major purchasing problems of in- 
candescent lamp, fluorescent lamp, 
“spectron” sign tubing and “miralume” 
lighting fixture activities. The routine 
purchasing for incandescent and flu- 
orescent lamps and spectron sign tub- 
ing, for which E, S. Upton is respon- 
sible, and for “miralumes,” which 
come under the direction of I. R. Schal 
ler, will remain unchanged. 





JOSEPH F. PORTER, Jr., vice-president of 
Kansas City Power & Light Co., who was 
recently appointed chairman of the .Com- 
mercial Electric Cooking Council 
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EWS ABOUT PEOPLE 


E. C. Crittenden New Head 
U. S. Group of LE.C. 


E. C. Crittenden, assistant director of 
the National Bureau of Standards, 
Washington, D. C., has been elected 
president of the U. S. National Com- 





Bachrach 


mittee of the International Electrotech- 
nical Commission. Mr. Crittenden suc- 
ceeds Dr. C. H. Sharp, new honorary 
president. 

Mr. Crittenden has been a member 
of the electrical standards committee of 
the American Standards Association and 
the U. S. National Committee since 
1931, and in addition to his work on 
several of the technical committees of 
the A.S.A. he has represented the Na- 
tional Bureau of Standards on the 
A.S.A. standards council since 1924. 

He is a past-president of the Illu- 
minating Engineering Society and for 
many years has been chairman of the 
society's committee on nomenclature 


and standards. 
ae 


> E. C. Brobe has been appointed mer- 
chandise manager for the central dis- 
trict of the Westinghouse Electric Sup- 
ply Co. with headquarters at Detroit. 
He will be in charge of operations for 


1940 


























If you have shutdown complaints in Your 
Plant — just ““Pass the Buck”’ to BUSS FUSES 
—they will Help You Out! 


USS Super-Lag fuses have a time-lag feature that 
really does go a long way towards solving the-shut- 
down problem—when the shutdowns are being caused by 
fuses blowing on temporary or momentary overcurrents. 


...and needless blows caused by poor contact heat- 
ing within the fuse itself have practically been eliminat- 
ed in BUSS Super-Lag fuses by a Fuse-Case design worked 
out through years of laboratory and field tests. 


That’s why users of BUSS fuses enjoy a freedom 
from costly interruptions of electrical service that for- 
merly were so often a burden upon the shoulders of the 
executives in charge of production or maintenance. 


How fo get action... 


Just knowing about BUSS Super-Lag fuses doesn’t save any money 
—unless the fuses are in your fuse clips. So why not get action that 
means money saving by passing the word along that from now on all 
fuses installed are to be BUSS Super-Lag fuses? 

Your electrical wholesaler has or will get BUSS fuses for you. 


Bussmann Manufacturing Co. « University and Jefferson ¢ St. Louis 
Division of McGraw Electric Company 


WHY BUSS FUSES 
DON’T BLOW NEEDLESSLY 
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-his department in Ohio and Michigan. 
Mr. Brode has been connected with 
Westinghouse since 1926. 


Alfred H. Nicoll Elected 

Graybar Vice-President 
Alfred H. Nicoll has been elected to 

the office of vice-president of the Gray- 


bar Electric Co. in New York. Since last 
November he has served as assistant to 





the president and for the eight years 
previous to that as district manager of 
Graybar’s San Francisco territory. He 
became associated with the company in 
1911. 

The electrical industry, particularly 
on the West Coast, is familiar with Mr. 
Nicoll’s ability not only in a business 
sense but also through his activities in 
many electrical associations and kin- 
dred organizations. In 1927 he was 
president of the San Francisco Elec- 
trical League and in later years headed 
up various committees of the Pacific 
Coast Electrical Association. He also 
devoted considerable time to the Pa- 
cific Division of the National Electrical 
Wholesaler’s Association and in 1933 
was elected chairman of the division. 


> Pror. Emory L. CuHarree has been 
appointed director of the Cruft Mem- 
orial Laboratory at Harvard Univer- 
sity, Cambridge, Mass., succeeding Dr. 
G. W. Pierce, retiring head of the or- 
ganization. Prof. Chaffee was gradu- 
ated from the Massachusetts Institute 
of Technology in 1907 and attained his 
Ph.D, at. Harvard in 1911. He was an 
instructor in electrical engineering for 
four years at Harvard and since then 
has been on the staff of the physics 
department, holding the chair of full 
professor from 1926 to 1935, and since 
1935 that of Gordon McKay professor 
of physics and communication engineer- 
ing. The Cruft laboratory is the major 
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center of communication engineering 
research and instruction at the univer- 
sity. 


> Frep W. Ho1z, Jr., will join the Ash- 
ton B. Collins organization, Birming- 
ham, Ala., in the expansion of the 
“Reddy Kilowatt” program. Mr. Holz 
has been connected with the electrical 
industry for a number of years, first 
with the old National Electric Light 
Association, and then the Edison Elec- 
tric Institute, serving on the headquar- 
ters staff in New York, first in the 
engineering department and then for 
the past several years in the commer- 
cial department directly under C. 
E. Greenwood, commercial director. 
Among his other duties, Mr. Holz was 
secretary of the Commercial Electric 
Cooking Council. He will assume his 
new duties May 15. 


> Frank A. KetcuaM, president of the 
Graybar Electric Co., was the guest of 
honor at a luncheon given by the execu- 
tives of the company in New York on 
April 24 to observe his fortieth year 
with the organization. Mr. Ketcham 
commenced his career with Graybar, 
formerly the supply department of the 
Western Electric Co., in 1900, in the 
advertising department in Chicago. Ad- 
vancing through various positions, he 
was transferred to New York in 1918 
and received the appointment of gen- 
eral sales manager. Five years later 
he was appointed general manager of 
the supply department, and when in 
1926 that department became the Gray- 
bar Electric Co. Mr. Ketcham was 
elected executive vice-president of the 
new organization and within three years 
he became president. 


OBITUARY 


> Atsert H. Foro, retired utility man- 
ager and a pioneer in the development 
of utilities in the South, died April 19 
in St. Petersburg, Fla. He was 86 years 
of age. Mr. Ford was born in New 
York and began his business career in 
New Orleans, where he became general 
manager of the Street Railway & Power 
Co. and directed the installation of the 
city’s first street railway. In 1902 he 
joined the New York engineering firm 
of Ford, Bacon & Davis, but not long 
afterward became president of the 
American Cities Power & Light Co., 
operating properties in Southern cities. 
He went to Birmingham, Ala., in 1906 
as president of the Birmingham Rail- 
way, Light & Power Co., and in 1914 
he became vice-president and general 
manager of the Cumberland County 
Power & Light Co., Portland, Me., 
where he served for many years. On 
his retirement in 1935 he was con- 
nected with the Brooklyn Edison Co. 
Since then he had lived in Florida. 
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Walter S. Rugg 


Walter S. Rugg, retired vice-presi- 
dent of the Westinghouse Electric & 
Manufacturing Co. and widely known 
throughout the electrical industry as an 
engineering and sales executive, died 
April 25 in New York, after a heart 
attack. He was 74 years old. 

Mr. Rugg had engaged in almost 
every phase of electrical development, 
combining the exact and_ technical 
training of an engineer with the broad 
experience of a commercial executive. 

A native of Brodhead, Wis., Mr. Rugg 
began his electrical career as a student 
engineer at Westinghouse in 1892, fol- 
lowing graduation from Cornell Uni- 
versity. Three years later he went to 
the Chicago office as district engineer, 
later transferring to the sales force. 
Subsequently he served as manager of 





Underwood & Underwood 
the New York office, as manager of the 
railway department in East Pittsburgh, 
and then of the marine department. 

In 1922 he became general sales 
manager of the company and in 1925 
was elected vice-president. While hold- 
ing that office he was in charge of sales 
and engineering activities of the com- 
pany. 


> Cuarces A. Bay, sales and consult- 
ing engineer for the Metropolitan De- 
vice Corp., Brooklyn, N. Y., died April 
23, after a heart attack, at his home in 
Morristown, N. J. He was 52 years old. 
Mr. Bay was associated with several 
companies as a mechanical and elec- 
trical engineer before he joined the 
Metropolitan Device Corp. 


> Joun R. McGinn, Jr., 40, supervisor 
of production at the West Lynn works 
of the General Electric Co., died at 
Boston, Mass., April 3. He was gradu- 
ated from the company’s apprentice 


school in 1915 and became supervisor 
in 1934. 


May 4. 1940 
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the big thing in Condenser Tubes 


is the name MVC 


REVERE COPPER AND »@@ BRASS INCORPORATED 
230 PARK AVENUE e NEW YORK, N. Y. 


MILLS: BALTIMORE, MD. * CHICAGO, ILL. - DETROIT, MICH. - NEW BEDFORD, MASS. - ROME, N.Y. - TAUNTON, MASS. 
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Issue Capital Plan 
for General Cable 


A special stockholders’ meeting of 
General Cable Corp. has been called 
for May 23 to vote on a plan of recapi- 
talization, requiring approval of two- 
thirds of each class of stock. 

Under the plan recommended by the 
board of directors the corporation’s 
150,000 shares of 7 per cent cumulative 
$100 par value preferred stock will be 
changed into 150,000 shares of 44% per 
cent cumulative preferred stock and 
1,200,000 shares of common stock, on 
the basis of eight shares of common 
for each share of preferred stock out- 
standing. 

The 306,689: shares of class A stock 
outstanding on April 1 will be changed 
into 1,226,756 shares of common stock 
on the basis of four shares of common 
stock for each share of class A stock. 

At present there are outstanding 671.,- 
858 shares of common out of an author- 
ized 3,000,000 shares. Under the plan 


the total authorized shares of common 
shall be increased to 3,336,132 by 
changing the 336,132 shares of class A 
stock which are now authorized but 
unissued into a like number of shares 
of authorized common stock. 


Metal Industrial 
Reflector Sales 


Sales of metal industrial lighting re- 
flectors in 1939 reported to RLM 
Standards Institute by seven of the 
twelve known manufacturers of this 
type of product were just over one mil- 
lion units. These statistics, which have 
been estimated to represent in excess 
of 70 per cent of the total sales of the 
industry, break down into 986,084 in- 
candescent lamp units and 14,301 mer- 
cury units. Details of production by 
types are given in the accompanying 
table. 





Invest $32,000,000 
In Laundering Units 


Household washer shipments for 
January-March totaled 411,276, or 4.78 
per cent above 392,519 in the same 
period of 1939, according to industry 
totals reported by J. R. Bohnen, exec- 
utive secretary-treasurer, of the Amer- 
ican Washer and Ironer Manufactur- 
er’s Association. It was the highest 
first quarter since 1937. 

Washer shipments in March totaled 
149,730, or 1.96 per cent below the 
March, 1939, figure of 152,725, and an 
increase over the preceding month’s 
142,318, second highest February in 
the industry’s history. It was the first 
month since October, 1938, to show a 
decrease from the comparison month. 
March ironer shipments were 12,048, 
against 13,431 last year, a 10.30 per 
cent decrease. 

“Brightest in the industry picture is 
the fact that the trade generally is or- 
dering out washers of higher price 





1939 Metal Industrial Lighting Reflector Sales 


























Incandescent Units Mercury Units 
Reflectors 
60-W and 300-Mogul| 750-W 250-W. 
and 75-W. 100-W. 150-W. 500-W. to and Total and | 400-W. | Total 
Under Med. 500-W. Over Under 
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RLM Standard Dome................] ...... 4,374 49,396 59,410 95,170 OG BIRT “We BT COOG Devine, Fock Buco cece 
WUE ORD PIO. sce. es vicacccccca| cocees 5,430 9,633 410 5,231 1,444 910 ME SxScre Tacos Eb ekteee: 
RLM Symmetrical Angle............| ...... 3,014 10,808 13,271 1,770 3,953 920 33,736 a 4 
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Non-Labeled Shallow Dome, Standard 
WN ce Ee ets ui galon aa od eis a 0 ae 5,403 26, 406 78,001 48, 834 22,498 2 tee SRO Te iikoca: Acsacees dy anes 
Non-Labeled Shallow Dome, Secondary 
BRS er. ee ee Soe 18,853 2,015 72,759 42,067 8,452 OE nin. ce DORSET Sckccs Li vsukas E ceteeee 
ee ee a ee ee ee Sein. ad ee SEO aSe dad Dome Sere Sears SB foe SS 
WS od ck 2 Oak c bcd akc bo 159 1l 4,728 8,021 10,982 $2098 bic te. 27,729 S07 63.55 38 
Pn EN are ce 50 80 41 6,892 | 8,156 15,219 61 | 4,678 4,739 
[LC IE OE OE | _ I 
aetinns Misoory cell Maeia ss 1k oc os ond ah sh oo oe ht. aes tech 159 94 253 748 | 2,047 2,795 
pa See eS acd SEY Se seen 2 een ee an ae wie ere SS ey eee ee nee Seer EES 
MR ences an Cle hac £ick ied om 52,161 47,841 | 283,787 | 242,517 | 206,556 | 128,853 | 24,369 | 986,084 | 1,396 | 12,877 | 14,301 
TN TNE SEN SRNR ANR SG ST ATT NANNIES i SRS ee ST 
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AUTOMATIC RECLOSING 





CIRCUIT BREAKERS ... 


for GENERAL PURPOSE FEEDER PROTECTION 
Endowed with every essential fea- 
ture that makes for efficient opera- 
tion, AUTOMATIC SWITCH COM- 
PANY products are reasonable as to 
first cost and incur little installation 
expense—every unit is shipped com- 
plete and ready for use. Specialized 
design makes for low maintenance. 
Add to these money-saving features 
the high reliability of AUTOMATIC 
products, under widely varying 
service conditions, and you get the 
sum and total of why the AUTO- 
MATIC SWITCH COMPANY offers 
you superior products per dollar 
invested. 






AS AN EXAMPLE, THE AUTOMATIC 
RECLOSING CIRCUIT BREAKER .. . 


This unit is especially designed to 
eliminate costly and complicated re- 
closing relays, rectifiers and other 
devices requiring special knowledge 
and frequent attention. Their flexi- 
bility permits ready application to 
problems of an unusual nature. 
They’re suitable for portable substa- 
tions. Special heights to meet local 


TYPICAL 15 KV BREAKER WITH INSTRUMENT CABINET 
conditions, remote and supervisory 


COMPLETE INFORMATION ON AUTO- 


control features are available at MATIC BREAKERS UP TO 100,000 KVA 

ol . AT 15,000 VOLTS WILL BE MAILED 
small additional cost and without PROMPTLY ON REQUEST — WRITE 
delay in delivery. TODAY! 











AUTOMATIC SWITCH COMPANY 


DETROIT 14603 WYOMING AVE. MICHIGAN 
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We understand you're selling our product 
= to our salesmen! 


What is this, anyway? 


We're hearing continuously from our salesmen who tell 
us of new uses, new engineering suggestions for LUX ex- 
tinguishers. 

But these suggestions are coming from you! You're supposed 
to be our customers. But you don’t act like customers. You're 
more like a staff of consulting LUX engi- 
neers who specialize in electrical and 
power plant fire protection . . . who con- 
stantly advise us and keep us on our toes. 


LUX has played a vital, leading part in 
the development of proper fire protection 


for utility properties. Yet your engineering aid has helped 
us take many forward steps. 





In return we promise you this — LUX engineering will con- 

tinue to maintain LUX equipment as your finest safeguard 

against crippling fires . . . your safest insurance of steady, 
uninterrupted delivery of power. 


Walter Kidde & Company, Inc. 


$28 West Street « Bloomfield, New Jersey 








levels,” Secretary Bohnen said. The 
average retail price of all washers 
shipped in the quarter was $72.31. 
against $69.09 for the first quarter of 
1939. “There is so little lag between 
factory shipments and retail sales that 
this means women invested $32,000,000 
in laundering equipment, ironers in- 
cluded, in the first quarter of 1940.” 


Manufacturers Issue 
Earnings Reports 
Line Material Co., South Milwau- 


kee, Wis., in its annual report to stock- 
holders showed a profit from opera- 
tions last year of $907,751, against 
$595,189 the previous year. Net sales 
for 1939 were $9,205,000, a 27.2 per 
cent increase over 1938. According to 
W. D. Kyle, president of the company, 
shipments for the first quarter of 1940 
were slightly greater than for the cor- 
responding 1939 period. 

Among the other manufacturing com- 
panies recently issuing reports on 
operations are the following: 

Oxonite Co. — For 1939, net loss, $36,- 
258, compared with $205,483 loss in 1938. 

MINNEAPOLIS-HONEYWELL REGULATOR — 
And subsidiaries, March quarter, net in- 
come, $294,703, compared with $67,289 last 

ear. 

” PoLtaromw—And subsidiaries, 1939, net 
income, $27,947, equal to 58 cents each 
on 169,742 capital shares, compared with 
net loss of $5,687 last year. 


Air Conditioning Unit 
for Small Homes Offered 


A broad manufacturing and sales 
program to provide heating and air con- 
ditioning equipment at low cost for 
homes in the $2,000 to $9,000 class, 
has been announced by the Norge Heat- 
ing Division of the Borg-Warner Cor- 
poration. Four new units are expected 


| to be in full production before the first 


of June, according to Vice-President 
Howard E. Blood. 

The new units range in size from a 
small installation to be made below 
the floor requiring no basement, up to 
a completely automatic full-sized pres- 
sure type oil furnace with electric igni- 
tion, air filter and humidifier. All are of 
the oil-burning, warm air type and an 
alternate model in the larger size is de- 
signed to burn gas. 





New York Metal Prices 


April 30, '40 April 2’, ‘40 


Cents per ents per 

Pound Pound 

Copper, electrolytic .... 11.25* 11.25* 
toon, A. S. & R. price... 5.10 5.10 
Re Reais . Ses 14.00 14.00 
Geben SOGOK. 5. es. 35.00 35.00 
eS Series 6.14 6.14 
NT NE oS 55a ose sisp 47.50 47.375 


Aluminum, 99 per cent.. 19.00 19.00 
*Delivered Connecticut Valley. 


eee 


ELECTRICAL WORLD @ May 4, 1940 











Here’s 
the Result 


A clamp of special length with high 
ultimate strength and very high slip 
strength. 


Arcing horns; 36 inches long, 4 x 22 
inch, with special tips. 


Special heavy duty, horn supporting 
fitting. 


Extraordinary corona performance. 


More than a Forging 
...A Service 


Perhaps it appeared a bit odd to see 
the illustration of this clamp running 
vertically on the page. 


However, we wanted the engineers to 
examine it closely, and to do so we 
utilized all the space possible. 


Here is just another example of the 
service at the disposal of the buyer of 
BTC hi-line hardware. 


BTC cooperates with the utility engi- 
neer and insulator manufacturer in the 
designing and production of difficult 
hardware. Play safe, use the serv- 
ice of men who know forgings as 
well as the requirements of hi-line 
hardware. 





THE BREWER-TITCHENER CORPORATION 
Cortland, New York 
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A monthly meeting place for 
news and views about High 
Temperature Electric Heat 


no about some of the unique quali- 

ties that are making ‘‘Globar’’ news 
in the field of high temperature heating 
today: 


“Globar”’ is the only electric heating ele- 
ment we know of that has a dual tempera- 
ture resistance characteristic. This can be 
explained in this way: 


With increasing temperature, up to about 
1400°F. (750°C.) the resistance decreases, 
that is to say, the elements have a nega- 
tive temperature coefficient of resistance; 
from 1400°F. (750°C.) to about 3000°F. 
(1649°C.) the resistance of the elements in- 
creases with increasing temperature, in 
other words, within this range, the element 
has a positive temperature coefficient of 
resistance. From this it will be observed 
that Globar Brand Heating Elements 
cause no heavy line surges because the 
current is sub-normal upon closing the cir- 
cuit and gradually increases until the ele- 
ment reaches incipient cherry red, 1400°F. 
(750°C.), after which the current is auto- 
matically stabilized, due to the reversal 
from negative to positive in its tempera- 
ture resistance characteristics. 


Another curious fact about these elements 
is that their physical dimensions remain 
practically unaltered throughout their use- 
ful life and, since no distillation or subli- 
mation products are released, the conse- 
quent absence of fumes, gases and smoke 
improve working conditions wherever the 
elements are used and the problem of 
atmosphere control in specialized furnaces 
is simplified through their use. 


DON’T MISS next month’s installment. 
And don’t wait, either! For full informa- 
tion about Globar Brand Non-Metallic 
High Temperature Electric Heating Ele- 
ments, write today. 


GLOBAR DIVISION 


THE CARBORUNDUM COMPANY 


REG, U. S. PAT. OFF. 
NIAGARA FALLS, N. Y. 


Carborundum and Globar are registered trade-marks of 
and indicate manufacture by The Carborundum Somemast 


No. 4 of a Series. We will be glad to send a reprint 
of the previous numbers if you so desire. 
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Business Reports 


Reports from around the country show a preponderance of bright spots. In the 
general picture, price levels, wage levels, volume of current business, of back- 
logs and of new orders seem to be in a balanced relationship which leads to 
further advances. The war has given a fillip to specific industries. But with 
residential construction, steel output, automobile sales, department store and 
rural buying all running ahead of last year, the consensus is that business is 
headed upward rather than downward at this season of the year. 


NEW YORK 


The growing interest locally in the 
reception accorded Republican candidates 
for the presidency, the restoration of steel 
prices, the continued progress of business 
generally above 1939 levels, the prediction 
of General Motors officials that sales 
would gain 20 per cent in 1940 and the 
tendency of the popular indices, includ- 
ing that of the Federal Reserve Board, 
to hold onto 1940 gains are some of the 
factors contributing to the expression of 
better feelings toward business prospects 
over the next three to six months. 

Appliance manufacturers point to the 
fact that for the fifth successive week in 
excess of 3,000 homes have been started 
under FHA inspection and mortgaging 
plans. In the week ended April 20 the 
total was 3,581 new homes. Further gains 
in construction in the months ahead are 
signaled by the large number of mort- 
gage applications being filed. In the latest 
week available 4,823 applications have 
been approved, or 33 per cent more than 
last year. 

So far this year construction has been 
started on more than 40,000 new FHA 
homes, compared with 36,721 last year. 

Equipment manufacturers are watching 
the portent of higher rates for steel opera- 
tions, with Pittsburgh expected to increase 
two points to 59 per cent and Youngstown 
up four points to 49 per cent. 

Steel, machinery and airplanes are the 
major items responsible for the 31 per 
cent increase in exports over a year ago. 
In March (latest available) Department 


of Commerce reports exports of $352,-° 


272.000 exceeded imports by $135,540,000. 

April rail freight traffic has held its 
gains over a year, according to prelimin- 
ary reports this week from Pennsylvania 
R. R. Atlantic Coast Line, Union Pacific 
and two minor roads. 

Finally industrial employment is mak- 
ing substantial progress, with the Secre- 
tary of Labor reporting an increase in 
mid-March of 1,000,000 over March, 1939. 


NEW ENGLAND 


Stone & Webster Engineering Corp. is 
to design and construct a $3,000,000 addi- 
tion to the Montaup Electric Company’s 
steam plant at Somerset, Mass., the equip- 
ment to include a 20,000-kw. top turbine 
unit and boiler of about 600,000 lb. per 
hour steam capacity. U. S. Navy has or- 
dered about $500,000 worth of metal-clad 
switchgear from Westinghouse Co. for the 
Norfolk, Va., navy yard, Arthur L. Nelson, 
Boston, consulting engineer. 

Edison General Electric Appliance Co. 
has sold a 146-kw. electric cooking assem- 
bly to the Augusta, Me., State Hospital and 
another group aggregating about 60 kw. to 
the Augusta, Me., General Hospital. In- 
quiries for electric ranges for restaurant 
service are increasing throughout this area 
and commercial refrigeration is receiving 
considerably more attention than for some 
time past. 

The Boston Herald-Traveler has installed 


a new “news flash” illuminated sign. Con- 
structed by the C. I. Brink, Inc., Boston, 
this sign has 400 ft. of fluorescent gold 
tubing and 800 ft. of zeon tubing and 
requires 15 kw. in energy. Inquiries for 
small turbo-generator units are being re- 
ceived in good volume and small motor 
sales are quite rampant among machine 
tool builders. 

Massachusetts industrial activity during 
March showed a small seasonal increase 
over the February level and _ electrical 
power consumption likewise increased. 


CHICAGO 


In spite of the uncertainties prevalent in 
general business at present, inquiry reveals 
a rather healthy condition in the electrical 
industry. First quarter operations were 
highly satisfactory and during the month 
of April the margin of increase over last 
year has been maintained. Orders for new 
equipment are holding steady and, in some 
instances, showing moderate gains over 
last month. 

Utility buying has, of course, been an 
important factor in helping manufacturers 
maintain a substantial volume. Industrial 
activity, which declined rather rapidly from 
the peak last autumn, became much stead- 
ier during the past month. Inquiries for 
electrical equipment are getting more and 
more frequent from that source and repre- 
sent considerable diversity of apparatus. 

From a recent survey conducted among 
wholesalers of home-furnishing lines in the 
Merchandise Mart the sales volume of elec- 
tric appliances was 26 per cent above a 
year ago. 


PACIFIC COAST 


Electrical merchandise is running some- 
what below last year’s sales throughout the 
seven Western states, though the increase 
is not so marked as in other classes of 
business. In fact, despite apprehension as 
to Washington’s attitude toward business 
and to war spread, electrical sales in all 
branches continue fair to good, and natural 
factors, such as crops, are excellent. 

Industrial business, both present and 
potential, is very good. Recent typical sales 
to various plants have included twelve 
25-hp. geared motors, value $7,500, for an 
oil plant; 450 fractional-horsepower motors, 
value $10,000, for pressure pumps; $7,900 
welding equipment for Bay shipyards; 4 
four-unit motor-generator set, value $8,000, 
for a building paper manufacturer; a $5,000 
storage battery locomotive for a Nevada 
gold mine; $1,500 speed reducer equip 
ment for a lumber mill; $6,000 dredger 
equipment for Alaska; two 1,500-kva. trans- 
formers, value $12,000, for a California 
dredger; $12,000 for two electric furnaces 
for a tractor manufacturer, and $11,000 oil 
circuit breakers for Hawaiian plantations. 

Every outdoor fixture, spot and flood, at 
San Francisco’s exposition has been re 
lamped for its May 25 opening and the 
outdoor illumination, its 1939 outstanding 
feature, has been largely recast in a higher 
color key. 
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FOR LOW-COST ELECTRICAL DISTRIBUTION 
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Before you buy—investigate 
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1701 ISLAND AVENUE, N. S, PITTSBURGH, PA. 
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Recent Rate Changes 


CentraL New York Power Corp. and 
the New York Power & Light Corp. have 
filed revised schedules with the state Public 
Service Commission calling for reductions 
in residential electric rates. The changes 
are estimated to save residential consum- 
ers $191,800 annually in various districts 
of the companies in Oneida, Fulton, Her- 
kimer, Jefferson, Lewis, St. Lawrence, 
Franklin and Madison counties. The 
changes which the commission permitted 
to become effective May 1 reduce residen- 
tial rates in the Rome, Utica, Watertown, 
Ogdensburg and Malone districts of the 
Central New York Power Corp. and in the 
Oneida district of the New York Power & 
Light Corp. The total reduction in the 
revenue of the Central New York Power 
Corp. amounts to $166,400 annually, which 
is an average reduction of 7.9 per cent. 
The total reduction in revenue of the New 
York Power & Light Corp. is $25,400 an- 
nually, which is an average reduction of 
10.3 per cent. 


New York State Evectric & Gas Corp. 
has filed general reductions in electric 
rates with the state Public Service Com- 
mission which are estimated to save con- 
sumers in the Liberty and Walden districts 
of the company a total of $81,300 annu- 
ally. The changes in rates will save con- 
sumers in the Liberty district a total of 
$78,600 and will save consumers in the 
Walden district a total of $6,000. Of the 
$78,600 annual reduction in the Liberty 
district residential customers will save 
$27,000 a year, general commercial con- 
sumers will save $22,700 a year, seasonal 
customers will save $16,000 annually, small 
power users will save $7,800 a year and 
large power users will save $1,800 a year. 
Of the $6,000 annual reduction in the 
Walden district residential customers will 
save $2,200 annually, general commercial 
consumers will save $2,600 annually and 
power customers will save $1,200 annually. 


PorTLAND GENERAL Exectric Co. and 
Northwestern Electric Co. have filed with 
the Oregon Public Utilities Commissioner 
a reduction in electric rates of $106,000 
affecting 27 large industrial power users. 
The average rate reduction is 20 per cent 
of monthly bills. Twenty of the customers 
affected and about $75,000 of the reduc- 
tion are Portland General Electric users, 
and seven customers and $31,000 in sav- 
ings are Northwestern users. The reduction 
is applicable to industrial power customers 
having measured demands of not less than 
375 kw. 


Mountain States Power Co. has re- 
duced its rates $180,600 annually. The re- 
ductions affect the Willamette Valley, Coos 
Bay and Tillamook areas. Both residential 
and commercial rates are involved in the 
reduction. 


KENTUCKY-TENNESSEE LicHt & POowER 
Co.’s revised rates and charges for elec- 
tricity have been accepted for filing by the 
Kentucky Public Service Commission. The 
revision results in an estimated decrease 
in the revenues of the company in the 
amount of $76,660. Of this amount residen- 
tial users will receive a reduction of $28,- 
610, commercial users a reduction of $39,- 
890 and municipal street lighting users, 
$8,160. These revised rates became effec- 
tive on bills rendered subsequent to May 1. 


Gienwoop, Licut & Water Co., Glen- 
wood Springs, Colo., has been ordered by 
the state Public Utilities Commission to 
reduce its electric rates 5 per cent. The 
reduction order, according to E. E. Wheeler, 
chairman of the state commission, will 
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ARRIVING TIME; 


1 HOUR: 
35 MINUTES! 


1. “AT 11:50 A.M. recently we received an order 
for 10 plates and one angle to be cut. Customer 
specified material must be in Jersey City at 1:30 
P.M. the same day.” 





2. “THE MATERIAL was trucked from our New- 
ark Warehouse to Jersey City—10 miles distant 
—arriving at 1:25; one hour and 35 minutes after 
the order was placed.” 





HOUSANDS of customers have dis- 

covered that when an emergency arises 
Scully is always ready to meet it with service 
to match the occasion. And our customers have 
also found out that regular orders receive the 
same prompt, courteous attention. Each of our 
8 warehouses operates on the principle that our 


customers always want immediate delivery— 
we hurry whether you ask us or not. 

The next time you order steel or steel prod- 
ucts, why not call Scully and discover why 
“Scully Service” is famous the country over? 
And ask for a free copy of our handy 1940 
Stock List and Reference Book. 


Ent The Mark of Sersice 
paleih-. 








The Mark of Quality Us 
! 


We have a complete stock of ELECTRICAL SHEETS in our Chicago warehouse 


SCULLY STEEL PRODUCTS COMPANY 


Distributors of Steel, Steel Products, Copper and Brass 
Warehouses at CHICAGO . NEWARK, N. J. ST. LOUIS ° 


BOSTON 
ST. PAUL-MINNEAPOLIS ° CLEVELAND ° PITTSBURGH ° 


BALTIMORE 
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POWER 
MAP 


A time-saving service for 
busy individuals and 
organizations 


Two years painstaking investi- 
gation makes available a map 
showing electric generating and 
transmitting facilities in the 
Western States, complete to 
January |, 1940. Not since 1923 
has such a service been offered. 
The map makes it possible to see 
the new electrical set-up in the 
Far West spread out before you 
—at a glance. 





THE MAP SHOWS: 


Type, capacity of plants 
Voltage, capacity of lines 
Type. size of conductors 
Receiving station capacities 
Interconnection capacities 


AA LAR RENE wt SA ROR 


52x66 in. — 1 in. = 22 mi. 
Prepared by Frank I. Towle Jr. 


LA Se ARS 


THE MAP COVERS: 


California Oregon 
Idaho Utah 
Montana Washington 


and parts of British Columbia and 
Wyoming, and enlargements of 
sub-transmission facilities in nine 
city areas. 





Those who need facts quickly— 
all those concerned with plan- 
ning, building, regulating, sell- 
ing to or studying electric sys- 
tems in the Pacific area will find 
this map invaluable. 


Write for details 


McGraw-Hill Co. of Calif. 
68 Post St., San Francisco 
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save Glenwood Springs consumers $3,000 
a year. 


Onto Pustic Utiities Commission has 
authorized the filing of new rural residen- 
tial and commercial tariffs by New Madi- 
son Lighting Co., Greenville Electric Light 
& Power Co., Eaton Lighting Co., Buckeye 
Light & Power Co., Brookville & Lewisburg 
Lighting Co. and Bradford & Gettsburg 
Electric Light & Power Co. The new rates 
became effective May 1. The residential 
schedule follows—From: first 40 kw.-hr. 
per month at 9 cents per kilowatt-hour; 
next 40 kw. at 6 cents per kilowatt-hour, 
excess 3 cents per kilowatt-hour; To: first 
25 kw.-hr. per month 83 cents per kilowatt- 
hour; next 25 kw.-hr., 7 cents per kilowatt- 
hour; next 150 kw.-hr. 3 cents per kilo- 
watt-hour; excess 24 cents per kilowatt- 
hour. Commercial—From: first 50 kw.-hr. 
per month, 9 cents per kilowatt-hour; next 
50 kw.-hr., 6 cents per kilowatt-hour; next 
100 kw.-hr., 5 cents per kilowatt-hour; 
next 800 kw.-hr., 4 cents per kilowatt-hour; 
excess 34 cents per kilowatt-hour; To: first 
40 kw.-hr. per month at 8% cents per kilo- 
watt-hour; next 40 kw.-hr., 64 per kilowatt- 
hour; next 120 kw.-hr. 5 cents per kilo- 
watt-hour; next 200 kw.-hr. 34 cents per 
Seay excess, 3 cents per kilowatt- 
hour. 


Municipal Plants 


New Lonpon, Mo.—Voters on June 1 
will again be called upon to pass on a 
proposed $29,500 bond issue to finance the 
construction of a municipal electric dis- 
tribution system. Power would be obtained 
from the Hannibal, Mo., municipal plant. 
At previous elections the project obtained 
a majority of the vote cast, but not sufh- 
cient to attain the constitutional two-thirds 
majority still required in Missouri. 

St. Cuartes, Mo.—By unanimous vote 
of its eight members the St. Charles City 
Council has authorized a $600,000 bond 
election for the construction of a munici- 
pally owned electric generating plant and 
for construction or purchasing of an elec- 
tric distribution system. The Council set 
May 4 as the date for the special election. 
‘A two-thirds vote in favor of the project is 
necessary for adoption. Union Electric Co. 
serves the city. 


Westinghouse Forms New 
Vacuum Cleaner Section 


Creation of a separate vacuum 
cleaner section in the Westinghouse ap- 
pliance department to co-ordinate the 
company’s intensified activity on that 
appliance has been announced by 
Frank R. Kohnstamm, sales manager 
Westinghouse merchandising division. 

Major feature of the expanded 
Westinghouse vacuum cleaner program 
is the introduction of two new models, 
one of them a cylinder type model, the 
other a combined floor cleaner and 
hand-operated cleaner. 

George E. Wagner, formerly laundry 
equipment regional supervisor, has 
been named manager of the new vacuum 
cleaner section. Mr. Wagner has been 
associated with Westinghouse since 
1937. . 
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As’ business paper publishers 
for over 50 years, Mc- 
Graw-Hill is uniquely equip- 
ped to offer complete, authori- 
tative direct mail coverage of 
Industry’s major markets. Ex- 
treme accuracy is maintained 
(guaranteed to 98%) and 
through careful analysis of 
markets, complete classification 


of companies and personnel, 
etc., the widest possible selec- 
tions are available. Send for 
handy reference folder “Hun- 
dreds of Thousands of Rea- 
sons Why” which describes 
how McGraw-Hill Lists are 
built and maintained. 


What Fields Do You 
Want to Reach? 


Aviation Industry 
Bus & Transit Industries 
Business Executives 
Chemical Process Industries 
Civil Engineering & 
Construction 
Coal Mining 
Electrical Appliance Dealers 
Electrical Contractors 
Electrical Industry 
Electrical Wholesalers 
Food Industries 
Manufacturing Industries 
Metal Mining 
Metal Working Industries 
Mill Supply Distributors 
Power Engineers 
Product Engineers 
Radio Dealers & Wholesalers 
Radio Engineers 
Textile Industries 








For further details, selections 

from above basic classifica- 

@ tions, counts, prices, etc., or @ 

estimates on special lists... 

ask any representative or 
write to 


ean T MAIL DIVISION 


. e McGRAW-HILL PUBLISHING CO. 


. . . Complete Lists Covering 
Industry's Markets 
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OVER GO TYPES OF 
ROEBLING GY ELECTRICAL 
WIRES AND CABLES 


Power Gables: Paper; Cambric; Rubber 
Parkway Cable 
Police-Fire Alarm Cables 
Service Entrance Cables 
Network Cables 
Magnet Wire 


Rubber Covered Wires and Cables: 

Code; Performance; and Heat Resist- 

ing; Plain Rubber 60% sheath Power 

Cable, and 40% or 60% sheath Flex- 
ible Cords 


Slow-Burning Wires and Cables 


Bare and Weatherproof Wires 
and Cables 


Submarine Cables 
Appliance Cords 


And a wide variety of other wires and 
cables, either Standard or to Cus- 
tomer’s Specifications 


QUICK SHIPMENT 


Prompt Service is available at all offices and 
warehouse points listed below, where large 
stocks of a wide variety of standard Roebling 
Wires and Cables are always on hand. Your 
request for information, prices or samples will 
be welcomed. 


JOHN A. ROEBLING’S SONS COMPANY 
TRENTON, N.J. 
Atlanta, Boston, Chicago, Cleveland, Los Angeles 
New York, Philadelphia, Pittsburgh, Portland, 
Ore., San Francisco, Seattle. 
Export Dept., New York 


ROEBLIN Gems» 
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Hot Rolled Copper Rods ¢ Bare and Tinned Strand 
Bare and Tinned Copper Wire 


(In Rounds, Flats and Squares) 


URC Weatherproof Wire 
Cotton, Paper and Asbestos Magnet Wire 


(In Rounds, Flats and Squares ) 


Rubber Insulated Wires and Cords 
Lead Covered Cables ¢ Multiconductor Power Cables 
Network, Service Entrance, Control Cables 


That New, Tough, 60% Jacketed, Heavy Duty Portable Cable 


ROME CABLE 


CORPORATION 
ROME, N.Y. 
SALES OFFICES: 


New York Chicago Cleveland 
Boston Richmond 


Now Available 
on small monthly payments 


STANDARD HANDBOOK 
FOR 


ELECTRICAL ENGINEERS 


Editor-in-Chief, Frank F. Fowle, COonsulting Engineer— 
Assisted by 91 Specialists 


Sixth Edition — 2816 pages 


OW you can start using the Standard Hand- 

book at once—paying in small monthly in- 
stallments while you use it. No strings to the 
offer—no mark-up to pay installment charges—no 
difference in quality of the book. Just a special 
offer to urge action. 


Tens of thousands of engineers get real benefits 
from the Standard. You will too. On hand when 
you need it, it will give security in troublesome 
situations, save dollars, hours and effort by giving 
the right, dependable answer at the right time. 
Take this easy step that may mean much to you 
later. Mail the coupon now. 


McGRAW-HILL ON-APPROVAL COUPON 
McGraw-Hill Book Co., Inc., 8330 W. 42d St., New York City 
Send Standard Handbook for Electrical Engineers for 10 days’ 
examination on approval. 10 days I will send $1.00, plus few 

e, and $2.00 monthly for 3 months, or return the book 


cents 
postpaid. (Postage paid on orders accompanied by remittance of 
first installment.) 
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Pittsburgh — Detromw 
Philadelphia 


Los Angeles 


28 helpful sections 


Units and Conversion Factors 

Electric and Magnetic Circuits 

Measurements and Measuring 
Apparatus 

Properties of Materials 

Magnets, Induction Coils 
Condensers and Resistors 

Transformers, Regulators and 
Reactors 

Alternating-current Generators 
and Motors 

Direct-current Generators and 
Motors 

Converters and Rectifiers 

Steam, Gas and Oil Prime 
Movers 

Hydraulic Prime Movers 

Power-plant Electrical 
Equipment 

Power Plant Bconomics 

Power Transmission 

Power Distribution 

Wiring of Buildings and 
Industrial Plants 

Illumination 

Industrial Motor Applications 

Electric Heating Applications 

Electric Railways 

Electric Trucks and Buses 

Marine Power Applications 

Electrochemistry and Electro- 
metallurgy 

Batteries 

Wire Telephony and Telegraphy 

Radio and Carrier 
Communication 

Electron Tubes and Blectric 
Wave Filters 

Miscellaneous Electrical 
Applications 


Portable Kit 
Dramatizes Poor Wiring 


[Continued from page 49] 


and 100 ft. of No. 12 wire are actu- 
ally carried and can be inserted in 
the circuit by throwing the appro- 
priate toggle switches. Resistances 
would have sufficed, but would not 
have had the same psychological 
effect. 
Provision for adding load to the — 
circuits in various increments from — 
200 to 1,200 watts very effectively ~ 
demonstrates the effect of increas- 
ing lamp size without altering exist- — 
ing wiring. 
The fuseless breaker is included 4 
merely as a demonstration of mod- ~ 
ern equipment, while the voltmeter ~ 
and lightmeter are necessary acces- 
sories. 
An example of the kit’s effective- 
ness is a recent office-building demon- 
stration, wherein the owner was 
shown how low voltage by reason © 
of inadequate wiring was causing — 
lowered efficiency of his lamps. By — 
showing him the actual voltmeter 
reading and by allowing him to note — 
the increase in illumination when 
voltage was boosted up it became easy 
to explain to him how it was that 
he was actually paying for energy 
which was never converted into light. 


22 Kw. Loss Shown 


In the instance cited the non-pro- 
ductive energy amounted to 22 watts 
for each 150-watt lamp, of which ~ 
there were more than 1,000, or a — 
loss of more than 22 kw. for the ~ 
building. When it was shown that ~ 
this loss amounted to about $700 per — 
year he promptly decided to launch 
a lighting and wiring modernization 
program. The foregoing considers 
only the loss through inefficient lamp 
operation, to say nothing of I°R loss. 

In addition to being used success- 
fully with prospects, the kit has 
proved effective in classroom work, 
in which case it usually is augmented 
with a projection light meter. 

On one occasion, when the demon- © 
stration was being presented to & | 
local union of journeymen electri- — 
cians in San Francisco, the wiremen ~ 
were so impressed that they declared ~ 
a recess while they went out and — 
brought in the custodian of their 7 
building. \Their conclusion was that 
a wiring modernization program—~ 
like charity—might well begin at7 
home. 


: 
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TAYLOR INSULATION 


4 VULCANIZED FIBRE 
h PHENOL FIBRE 


Sheets, blocks, rods, tubes, rolls, ribbon rolls, fabricated parts. 
Taylor offers a complete service geared to the individual require- 
ments of each manufacturer. 


Taylor Laboratory-Controlled Production— including the manu- 
facture of such original materials as paper, resins, etc., in the 
most modern mill of its kind in the world, provides positive uni- 
formity of physical and electrical qualities in the finished material. 


Taylor fabrication service offers you parts machined at the mill to 
your specifications — parts that are accurate, strong, clean-finished 
to facilitate assembly — saving you time, labor, rejects and freight. 


Ask about Taylor ‘Planned Service” and how it fits our plant into 
yours as a department contributing to lower cost production. 


TAYLOR FIBRE COMPANY 
NORRISTOWN, PA. 








THE ONE-STEP METHOD 


ela Tee Pee tik 


Cut these} 
Costs in {2 
© Customer Usage Data 


@ Rate Changes 


@ Load Fluctuation Data 
...and many others 


SAVES TIME! 


@R & S ONE-STEP METHOD 
gives complete customer usage data 
currently at lower cost than periodic 
studies. Controlled accuracy elim- 
inates re-checking and re-analyzing 
necessitated by other methods. 
Direct compilation from your bill- 
ing register, or other customary 
record, eliminates advance prepara- 
tion, field work, and interruption in 
your regular routine. 


R & S Bill Frequency Analyzer is 
the practical answer in making 
complete, accurate consumption 
analyses. Provides full information 
in a single step at about 50% less 
than the cost of former methods. 


Write for your copy 


RECORDING & STATISTICAL 
CORPORATION 


Utilities Division 


102 MAIDEN LANE, N. Y. 
BOSTON °* CHICAGO « DETROIT 
MONTREAL © TORONTO 
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Economic Study Determines 


Best Network Arrangement 
[Continued from page 54] 


justified by the saving in secondary 
copper as the secondary network ex- 
pands and the load increases. With 
more installed transformer capacity 
the burning off of faults in the sec- 
ondary network will be accomplished 
more readily and more decisively. 
More installed transformer units 
mean better voltage conditions for 
peak load and less voltage dip under 
starting current conditions. For these 
reasons it was decided to install the 
system on the basis of no overloading 
of transformers. 

The remainder of the analysis can 
now be confined to those cost curves 
under the “No Overload” section. The 
extent of emergency conditions, for 
which a secondary network should 
provide service continuity, is a ques- 
tion of paramount importance in 
making an application. All network 
plans in this study were set up with 
the idea of utilizing two main sub- 
stations. With provisions for a two- 
circuit outage it would be possible 
with four primary feeders installed 
to have continuous operation with 
one substation out of service. While 
such a scheme is highly desirable for 
most any system, its practicability is 
largely determined by its cost in rela- 
tion to other schemes with less re- 
liability. The additional cost repre- 
sents a relatively small percentage of 
the ultimate cost of the secondary 
network to serve these loads and re- 
sulted in a decision to install the 
system on the basis of the two-circuit 
outage to guarantee continuity. 


Use 500-Kva. Transformer 


The size of transformer unit to be 
installed was selected as 500 kva., 
with due consideration to the im- 
portance of reduction in space re- 
quirements, and also the trend of in- 
creasing loads produced by air con- 
ditioning and higher intensity light- 
ing. It is quite obvious that with 
the larger capacity transformer unit 
the economy in space in the total in- 
stallation is appreciable on account 
of the fewer number of transformer 
units required and the increasing diffi- 
culty of getting suitable locations for 
street vaults. This decision was fur- 
ther justified with the realization that 
the cost and losses per kva. are re- 
duced with the application of larger 
transformer sizes. 


ELECTRICAL WORLD @ May 4, 








(rapo 
STRAND 


MEETS EVERY 
DEMAND... AT 
LOWER COST 


The all-important tensile strength that 
steel alone provides . . . the ruggedness to with- 
stand vigorous punishment . . . the ability to out- 
last normal needs. . . are combined to the highest 
degree in Crapo Galvanized Steel Strand. 






Definite economies both in construction 
and maintenance are made possible by this time- 
tested product. Its comparatively low initial cost, 
its workability in the field and its consistently 
trouble-free performance in service are significant 
reasons for its selection by engineers for the 
more important construction jobs. 


The extra-durability of Crapo Galvanized 
Steel Strand is directly traceable to its heavy, 
ductile, tightly-adherent zinc coating, applied by 
the Crapo Process of galvanizing, and to the 
care and precision of manufacture. Every size 
and grade of Crapo Steel Strand is produced 
from selected steel, uniformly processed and lab- 
oratory tested to insure close adherence to re- 


quired standards, 


@rapo Galvanized Steel Strand is readily 
available in all standard grades and sizes from 
representative jobbers throughout the country. 
Consult the distributor of Crapo Galvanized 
Products near you, or write direct for further 
information! 
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As a consequence of these consid- 
erations the final plan called for two 
34.5/13.8-kv., 5,000-kva. unit type 
network supply substations supplied 
directly from two existing transmis- 
sion lines. This arrangement provides 
for two-circuit outages and failure 
of either substation or transmission 
line without interruption of service. 

From each substation two 13.8-kv. 
primary cables supply each of the 
fifteen network transformers. Regu- 
lation is obtained by automatic tap 
changing under load. Voltage on the 
bus at each unit substation is held at 
13.8 kv. to maintain a voltage of 
123/213 volts at the customers’ serv- 
ice. Resistance compensation is used 
at both substations. Operation has 
been satisfactory. 

Fig. 4 shows the complete distribu- 
tion system which is being installed. 
Eventually it will consist of a 4.33-kv. 
primary network serving residential 
areas, interconnected with the sec- 
ondary network in the business area 
through a 13.8/4.33-kv. transforma- 
tion at substation No. 3, so that the 
surplus capacity of the two 5,000-kva. 
network supply substations can be 
utilized to feed the 4.33-kv. primary 
network. This interconnection, how- 
ever, cannot be made until the fre- 
quency conversion program is com- 
pleted. 


Weston Instrument Cuts 
Stock; Meets in Newark 


The value of the capital stock of the 
Weston Electrical Instrument Corp., 
Newark, N. J., has been reduced from 
$2,500,000 to $2,050,000 by a conver- 
sion of all outstanding common stock 
to fully paid and non-assessable stock 
with a value of $12.50 a share. The 
change was affirmed at the recent an- 
nual meeting of stockholders. All di- 
rectors and officers were re-elected. 

Authorization was given the board of 
directors to make and alter the by-laws 
of the company, subject to the approval 
of the stockholders. 


Plant Nears Completion 


Goodrich Electric Co. of Chicago, 
manufacturer of porcelain enameled 
lighting fixtures for industrial use, re- 
ports that its new plant, located on 
the northwest side of Chicago, is near- 
ing completion. The plant, which will 
have 146,000 sq.ft. of floor space, will 
be ready for occupancy in July or 
August. 
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(If you are already a subscriber to Electrical World, you will automatically receive the ‘‘605-Million Dinner-Pail-Dollar’”’ Issue, 
June 1, 1940 without extra cost. But if you want extra copies, we suggest you make your reservation now. Use the handy coupon!) 


* Please reserve copies at $1.00 each, postpaid, ( ) * Please send me a “Dinner-Pail-Dollar”’ 
of the Annual E. E. I. Convention Number of Electrical 

World telling the dramatized story of ‘605-Million Dinner- 

Pail-Dollars.”” Please send my copies and bill to me at the 

address indicated in this coupon. 


*% Please enter my subscription to Electrical World for one 
year, with the understanding that the Annual E. E. I. Con- 
vention Number of Electrical World, June 1, 1940 — the 
“605-Million Dinner-Pail-Dollar’ Number — will be included 
without extra cost to me. Please bill me for 52 issues at $5.00 
— (annual subscription price U.S.A.) City and State ............. VOR eT ee 5-4-40 
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Revenues Increase Under 


Commercial Cooking Plan 
[Continued from page 63) 


a revenue increase of 23 per cent, 
notwithstanding the rate reduction. 
This experience definitely proved the 
first two needs of commercial cook- 
ing sales—a promotional rate adapted 
to this business and a sales organiza- 
tion trained for it. 


Competitive Equipment 


Probably the next essential to the 
building of a substantial commercial 
cooking load has been the develop- 
ment of commercial cooking equip- 
ment adapted to the restaurant man’s 
needs at a more competitive price. 
During the first few years of our 
efforts we were constantly studying 
the restaurant man’s needs and en- 
deavoring best to adapt existing 
equipment to them. Results of North- 
west Power company experiences 
were pooled with other power com- 
panies and responsive manufacturers 
brought out many equipment im- 
provements and new designs priced 
to meet competition and the com- 
mercial cooking needs. In addition, 
during the last few years, new, spe- 
cially designed electric cooking de- 
vices have been brought out that are 


far superior to any competitive fuel 


equipment. Among other develop- 
ments the modern electric fry kettle 
and the steamless steam table are out- 
standing examples. These develop- 
ments have been a major contribu- 
tion to the continued progress of our 
commercial cooking load. 


Successful Selling 


The development of successful sell- 
ing methods is. another important 
factor in reaching this highly special- 
ized commercial market. From the 
start, our program has been based 
on a non-merchandising co-operative 
selling policy. Merchandising activi- 
ties of our company have been re- 
stricted to the sale of waterheaters, 
ranges and refrigerators in the do- 
mestic field, and it was not felt de- 
sirable to start a merchandising activ- 
ity in commercial sales, which has 
been entirely conducted on a co- 
operative promotional basis. Many 
times it has seemed that this policy 
was a handicap. However, experience 
shows that it is a sound one. At first 
there was a definite lack of dealer 
sales personnel familiar with and in- 
terested in commercial electric equip- 
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ment, and oftentimes there was a 
considerable lag between our promo- 
tional sales contacts and the dealers’ 
closing contact, which results in many 
sales mortalities. However, as a re- 
sult of our preliminary sales efforts, 
with the co-operation of active heavy 
duty manufacturers, this condition 
has been definitely improved. Where, 
previously, dealers were not inter- 
ested in selling electric equipment, 
many of them are now very enthusias- 
tic and have promoted special activi- 
ties in this field Where many pieces 
of electric equipment were not read- 
ily available, dealer stocks are now 
adequate, and in many cases demon- 
stration units are supplied to our 
representatives for special campaigns. 
Where, previously, dealer salesmen 
were not familiar with electric equip- 
ment, the “complete line salesman” 
now has much more complete in- 
formation and dealers have several 
specialized electrical salesmen work- 
ing in our territory, 


Dealer Co-operation 


We feel that the policy of co-opera- 
tive non-merchandising promotion 
has multiplied our selling efforts sev- 
eral times and induces restaurant 
supply houses to sell with us rather 
than against us. Each year we have 
conducted at least one co-operative 
demonstration campaign which has 
definitely increased the sale of elec- 
tric counter appliances. Under this 
plan the dealer supplies our repre- 
sentative with demonstration electric 
fry kettles or hot food demonstration 
units, which are demonstrated with 
temporary wiring to a selected group 
of prospects for periods of a week to 
ten days. The dealer salesmen follow 
up on the best prospects from these 
demonstrations and a high percentage 
of sales to demonstrations has been 
maintained. More than 50 per cent 
of the cooking load being added to 
our lines is in this counter cooking 
class and we have found that this 
provides a splendid foundation for 
the subsequent sale of complete elec- 
trification with electric ranges and 
bakeovens. These counter appliances 
provide splendid demonstrations of 
the advantages of commercial elec- 
tric cookery to the restaurant man. 
With the initial steps of the block 
rate used up in counter appliances, 
the lower steps are more than com- 
petitive with other fuels in many 
cases. This demonstration plan has 
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been supplemented in special activi- 
ties with an electrically equipped 
demonstration truck and with special 
electric cooking shows. The truck 
demonstration method has been found 
particularly effective for introducing 
electric cooking to small towns and 
scattered areas. 


Special Promotion 


Last, but not least, we have found 
that adequate promotional adver- 
tising is essential to complete success 
in commercial cooking sales. During 
the early periods of our efforts adver- 
tising was limited to the use of manu- 
facturing mailing pieces as they were 
made available. These were found 
hardly adequate alone because of 
their sporadic availability, and not 
completely satisfactory since they 
were confined to selling equipment 
and did not sell electric cooking as 
such. 

In 1938 we initiated our first pro- 
motional advertising effort with a 
series of five mailing pieces of the 
illustrated customer testimonial type. 
Not only did we find this advertising 
effective in supporting and maintain- 
ing the sale of electric equipment 
during a depression period, but it 
apparently had an additional effect 
in stimulating continued use of exist- 
ing electric appliances. As a result 
of this experience, we have been 
mailing monthly during 1939 a user 
magazine entitled Electric Chef, which 
contains pictures, stories and expe- 
riences of commercial electric cooking 
users in the Northwest. The cost of 
this publication, in addition to special 
promotional pieces, is comparable 
with the less effective previous efforts 
by virtue of production in large 
quantities for joint Northwest power 
company use. 

Competitive rates, sales organiza- 
tion, training and selling methods, 
together with promotional adver- 
tising, have combined to provide very 
satisfactory load building in com- 
mercial cooking. During the 34 
years that this program has been 
developing a total of 9,791 kw. of 
commercial cooking load has been 
added to our lines. From a very sec- 
ondary source of added load, com- 
mercial cooking has come up to the 
point where last year the load added 
in this field exceeded that added in 
the commercial and industrial light- 
ing field. 

Customers using service under our 





commercial cooking and heating rate 
have increased 59 per cent during 
this period to the point where ap- 
proximately 80 per cent of our com- 
mercial food servers have some form 
of electric cooking. During the last 
34 years annual kilowatt-hours have 
been increased 80 per cent, with the 
annual revenue increasing 45 per 
cent in spite of the substantial rate 
reduction. This has been done with- 
out merchandising loss, without 
wiring subsidy and with a very low 
personnel and advertising sales cost. 


Market Potential 


Looking at the future, we feel that 
there are even greater possibilities 
in this commercial cooking market. 
The most conservative market esti- 
mate would indicate that at most we 
have sold not more than 10 to 15 per 
cent of the market. This with approxi- 
mately a 10 per cent replacement 
market occurring each year. There 
are certainly many ways in which our 
selling efforts can be improved. The 
problem of wiring costs has been and 
still is a major problem in many 
complete electrification jobs. It is our 
hope that simplified, less expensive, 
though adequate wiring designs can 
be worked out. With competitive 
operating costs, the many advantages 
of electric cookery should over- 
shadow any reasonable heavy-duty 
wiring and equipment costs. 

The theme of the National Restau- 
rant Association is “Modernize, 
Mechanize, and Merchandise for 
Profit.” Commercial electric cooking 
fits in with each of these slogans and 
is a major factor in developing com- 
mercial cooking profits. The com- 
mercial cooking field is a specialized 
field and can be sold most effectively 
with specialized salesmen. The com- 
mercial cooking salesman must be 
thoroughly familiar with the restau- 
rant man’s problems and know mod- 
ern electric cooking methods. Where 
scattered territories require combina- 
tion commercial men there is even a 
greater need for adequate and spe- 
cialized training of these men. It is 
apparent from our operation that 
continued increases in the commercial 
cooking field will depend largely on 
continued ‘promotional advertising, 
improved organization and training 
of sales representatives, and the fur- 
ther development of dealer co-opera- 
tion and dealer electric sales training. 
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Should Separate 
Site and Steam Costs 


To the Editor of ELectricat Wor.p: 

The central station industry is in- 
debted to the Etectricat Wor p for the 
assembly of data contained in Mr. 
Knowlton’s “4th Steam Station Cost 
Survey,” which appeared in the Decem- 
ber 2, 1939, issue. The purpose of his 
article expressed in the first two para- 
graphs is commendable, for every sta- 
tion designer must answer those ques- 
tions in arriving a the selection of unit 
sizes, pressure and temperature for his 
new station. 

Our study of Mr. Knowlton’s article, 
however, indicates that some of the con- 
clusions arrived at are not borne out by 
the data nor by studies made on our 
own system to determine the type of new 
steam stations that should be built. 

I need not call to your attention the 
contradictory nature of some of the con- 
clusions nor to the assumption that the 
“most expensive plants are the ones 
loaded most steadily and most likely to 
carry peaks in excess of rating. This 
may be expressed by the desire . . . to 
realize on the heavier investments.” The 
load dispatcher, who has the operation 
of a large number of plants under his 
control, is concerned mainly with the 
incremental cost of the different plants 
in his allocation of the load to these 
plants and not by the desire to realize 
on the heavier investments. 

To cite one other instance, the follow- 
ing statements are made on page 51: 
“Skepticism about the over-all benefits 
from high boiler pressures appears also 
to be well founded in that the heat con- 
sumption per kilowatt-hour is hardly 
much better than for the more moderate 
pressures and temperatures. Actual 
loading seems to offset the theoretical 
gains.” The author must not have borne 
the foregoing statement in mind when 
he added, on page 55, “Plants employ- 
ing boiler pressures in the 1,200 to 1,450 
pound class show in actual performance 
some 5 or 6 per cent better thermal 
economy than the average of those in 
the 600 to 900 pound class.” While it is 
true that system demands may require 
that the flexible high-pressure plants 
operate away from their most efficient 
points, thus resulting in comparatively 
high station heat rates, the fact remains 
that the units have proved their worth 
in service, as indicated by the ever- 
increasing demand for high-pressure, 
high-temperature equipment. 

In future surveys it is believed that 
the data would be more useful if 
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grouped in such a way that costs pecu- 
liar to the site, such as land, circulating 
water, intakes and discharge flumes, 
etc., may be separated from those re- 
quired for direct comparison of factors 
having to do with steam pressure and 
temperature and their comparative 
economy. Of course, fuel costs, fixed 
charges, maintenance, etc., under local 
conditions are factors that must be con- 
sidered carefully by all power steam 
plant designers. These items must be 
balanced one against the other to pro- 
vide a proper solution as to the eco- 
nomic justification of a new plant or 
the extension of an old station. 

N. R. Grsson, Vice-President 

Buffalo Niagara & Eastern Power 

Corp., Buffalo, N. Y. 


Grade E, Not Grade A 
Activated Alumina 


To the Editor of EvectricaL Wort: 

After publication of my article 
“Heaters Prevent Condensation on 
Hydro Station Generators,” which ap- 
peared in the April 6 issue of ELEc- 
TRICAL Wor Lp, I find that an error was 
made in the original manuscript con- 
cerning the statement, “a breather 
filled with twenty pounds of Grade A, 
4-8 mesh activated alumina.” The cor- 
rect statement is, “a breather filled 
with twenty pounds of Grade E, 8-14 
mesh activated alumina.” 

The distinguishing characteristic of 
Grade E, besides being used in a 
smaller grain size, is the use of a color 
chemical in the Grade E which changes 
from blue to pink after having ad- 
sorbed its maximum capacity of mois- 
ture. Grade A, which is plain white in 
color, will give the same action, but 
you cannot tell by looking at it when 
it should be reactivated. 

J. E. Houstey, Supt. of Power 
Aluminum Company of America, 
Alcoa, Tenn. 


Other Limitations to 
Diesel Revolution 


To the Editor of ExvectricaL Wort: 


Your editorial in the March 9, 1940, 
issue called “The Diesel Revolution 
Gets a Convert” did not mention three 
other very important points which will 
limit the speed with which the Diesel 
revolution may take place. These 
points are the dirt, odor and noise 
which accompany any individual power 
plant installation of this type. Can you 
imagine a good residential neighbor- 
hood with a Diesel plant humming 
away in every house? 

H. A. BReEeEpING, 
Illuminating Laboratory, 
General Electric Company, 
Schenectady, N. Y. 
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Sales Opportunities 


Cuicaco, ILL. — Commonwealth Edison 
Co. has filed plans for remodeling and 
improving power substation at 6753 North 
Wolcott Avenue, and will proceed with 
work at once. Additional equipment will 
be installed. 


Granp Forks, N. D.—Minne-Kota Elec- 
tric Power Cooperative, Inc., Grand Forks, 
recently organized by P. J. Conelly, Graf- 
ton, N. D., president, and associates, has 
engaged Ellerbe & Co., First National Bank 
Building, St. Paul, Minn., consulting engi- 
neers, to make surveys and plans for new 
rural electric system in several counties in 
North Dakota and Minnesota, comprising 
an area in the Red River Valley. Project 
will include primary and secondary lines, 
outdoor power substations, service connec- 
tions and other operating facilities. Esti- 
mates of cost will be made soon. Victor 
Edman, Alvarado, Minn., is secretary and 
treasurer. 


Fort Wortu, Tex.—American Asphalt 
Roof Corp., Fifteenth Street and Blue River 
Avenue, Kansas City, Mo., plans installa- 
tion of motors and controls, regulators, 
duct lines, conveyors, switchgear and other 
equipment in new branch plant on 11-acre 
tract of land on West Fifth Street, Fort 
Worth, for manufacture of roofing prod- 
ucts. It will consist of two main units and 
auxiliary buildings, with other structures 
to be erected at a later date. Work is sched- 
uled to begin at once. Cost estimated over 
$250,000. Wyatt C. Hedrick, First National 
Bank Building, Fort Worth, is architect. 


JACKSONVILLE, FLia.—Bureau of Yards 
and Docks, Navy Department, Washington, 
D. C., receives bids (no closing date 
stated) for power plant equipment for 
naval air station at Jacksonville, includ- 
ing boilers, oil burners, combustion con- 
trol apparatus, draft fans, water-treatment 
and continuous blow-down equipment, 
pumping units, fuel oil pumping and heat- 
ing equipment, gasoline engine-driven elec- 
tric alternator, air compressors, air filters, 
cooling tower, switchgear, instruments and 
auxiliary equipment (Specifications 9415). 


Muskocee, Oxta—Grand River Dam 
Authority, Vinita, Okla., plans new 66,000- 
volt transmission line from point near Fort 
Gibson, where connection will be made with 
high-tension system, to Muskogee, Okmul- 
gee and vicinity, for power supply at lat- 
ter points, where distribution substation 
will be located. Cost estimated over $150,- 
000. Holway & Neuffer, 302 East Eight- 
eenth Street, Tulsa, Okla., are consulting 
engineers. 


Crystat Fats, Micu.—Wisconsin-Mich- 
igan Power Co., ‘Appleton, Wis., is having 
plans prepared by Holland, Ackerman & 
Holland, Ann Arbor, Mich., consulting en- 
gineers, for new storage dam on upper 
falls of Michigamme River, about 7 miles 
from Crystal Falls, for increased water 
supply for hydro-electric generating plant 
Rear latter place, previously referred to 
in these columns. Permission for project 

been secured and it is proposed to be- 
gin work in June. Cost estimated close to 


? 


oe rms0ne, Mp.—Frankfort Distilleries, 
» Columbia Building, Louisville, Ky., 

ala 18 installation of motors and controls, 
tegulators, switchgear, conveyors, loaders 
and other equipment in connection with ex- 
gg and improvements in plants at 
timore and Dundalk, Md. Cost reported 


over $800,000. Work ‘will be carried out 
at once. 


Brooxtyn, N. Y.—Signal Corps Procure- 
ment District, Army Base, Fifty-eighth 
Street and First Avenue, Brooklyn, re- 
ceives bids until May 14 for 14,400,000 to 
24,000,000 lineal feet of wire, and for 
47,520,000 to 160,802,400 lineal feet of wire 
(Circular 394); also, at same time, for 
4000 to 9000 reels, and for 7000 to 30,000 
reels (Circular 395); until May 17, for 
450 mast bases, 1800 mast sections, etc. 
(Circular 408); and, until May 21, for 
8800 lineal feet of cable and reels (Cir- 
cular 418). 


MarsHFIELD, Wis.—Electric and Water 
Department will take bids about May 15 
for proposed municipal power station, 
40 x 100 feet, recently referred to in these 
columns, to include turbine unit, switch- 
board and accessory equipment; a 25-ton 
traveling crane will be installed. Project 


_ estimated to cost close to $100,000. Hel- 


mick, Eduskuty & Lutz, Essex Building, 
Minneapolis, Minn., are consulting engi- 
neers. 


Lewistown, Pa.—Pennsylvania Edison 
Company, Altoona, Pa., plans extensions 
and improvements in Riverside power sub- 
station, Lewistown, with installation of 
additional equipment for increased ca- 
pacity. Also will carry out similar work 
at substation at Cresson. Transmission 
lines in this same area will be modernized 
and extended. Work is scheduled to be 
placed under way this spring. This is part 
of 1940 expansion program of company. 


Wayne, Nes.—Wayne County Rural 
Public Power District, Wayne, has plans 
maturing for primary and secondary lines 
for extensions in rural electric system in 
parts of Wayne, Dixon, Pierce and neigh- 
boring counties, totaling close to 200 miles 
in all, with service facilities. Cost esti- 
mated about $225,000. Application has 
been made for permission and work will 
begin as soon as authority is granted. H. 
H. Henningson, 1904 Farnam Street, 
Omaha, Neb., is consulting engineer. 


East Mouine, Itt.—International Har- 
vester Co., 180 North Michigan Avenue, 
Chicago, IIll., plans installation of motors 
and controls, switchgear, transformers and 
accessories, power panels, duct lines, con- 
veyors, electric hoists and other equip- 
ment in new one-story addition, 393 x 770 
feet, to farm tractor and machinery plant 
at East Moline, for which superstructure 
is scheduled to begin at once. Award for 
building erection has been let to Tunnicliff 
Construction Company, 105 Fillmore Street, 
Davenport, Iowa. Cost estimated close to 
$1,000,000. James D. McGann, first noted 
address, is company superintendent of 
buildings. 


Toncue Pornt, Ore.—Public Works 
Officer, Commander R. E. Thomas, Puget 
Sound Navy Yard, Bremerton, Wash., re- 
ceives bids until May 15 for steam power 
plant equipment, reinforced-concrete stack, 
electrical and steam distribution systems 
at naval air station, Tongue Point (Speci- 
fications 9484). 


Witson, N. C.—City Council receives 
bids until May 8 for equipment for mu- 
nicipal power plant, where expansion and 
improvements will be. made, including 
7500-kw. turbine-generator unit and acces- 
sories, surface condenser, switchgear, 
motor-driven boiler-feed pump with ca- 
pacity of 250 gallons per minute, and 
auxiliary apparatus. William C. Olsen, 

Raleigh, N. C., is consulting engineer. 
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The leading utility companies and 
“industrials” use PENN-UNION fit- 
tings to make certain of dependable 
connections. 


They know that every Penn-Union 
fitting is carefully designed and 
manufactured . . . thoroughly tested. 


Standard and 
special types, 
for every need. 





Straight and 
angle. For tube 
and cable. 


All types; tub- 
ing or cable, 
or flat bar. 


These fittings are high conductivity 
copper alloy, with machined contact 
surfaces. 


More than 6,200 items in the Penn- 
Union line . . . for every type of elec- 
trical connection .. « 

. - including many 
NEW and IMPROVED 
fittings. 


Write for catalog. 


PENN-UNION 


ELECTRIC CORPORATION 
ERIE, PA. 





You'll find it in the complete line 


Co Tad e t ale 
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Drive Modernization Raises 


Paper Production 32% 
[Continued from page 61] 

and capacity of the carbon pile dif- 
ferential speed regulator. 

With all engineering details com- 
pleted, plans for the actual change- 
over were carefully formulated to in- 
sure a minimum delay in production. 
Operation in this plant is on a con- 
tinuous seven-day basis and each 24- 
hour interruption is evaluated at sev- 
eral thousand dollars. As much of 
the work as possible was done before 
the shutdown and was so scheduled 
as to avoid interference with produc- 
tion. After a careful check, to make 
sure that all required apparatus was 
available, the mill was shut down at 
7 am. on July 20. In line with the 
schedule, a different group of men 
under the supervision of a specially 
trained engineer was assigned to each 
specific job. 

At 6 p.m. on July 23—exactly 834 
hours after the mill was shut down 
— it was back in full production after 
only minor difficulties. Four days 
later a continuous 30-hour run of 
nine-point paper was made at 1,060 
ft. per minute without further diffi- 
culty or adjustment. 


Robbing Peter 


to Pay Paul 
[Continued from page 66] 


the family lived in a $4,000 house 
the difference in city and school 
taxes in favor of Buffalo would be 
$22.60 annually. “The tax Peter 
robs to pay the power Paul in Canada 
as well as in TVA.” 

Per capita government expendi- 
tures in 1901 in Quebec were $2.74, 
Mr. Bender says, and $1.85 in On- 
tario. Then government ownership 
of electric distribution came to On- 
tario. In 1911 Ontario had a govern- 
ment cost of $3.92 per capita, Quebec 
$3.20. In 1937 government costs in 
Ontario were $26.35 per capita, in 
Quebec $14.02. 

It’s sort of nice to have cheap elec- 
tricity, if you don’t pay too much 
for it! 

* 


Power Contract Signed 


Contract has been signed with the 
Arizona General Utilities Co. for sup- 
plying power to the Graham unit of 
the Cochise-Graham rural electrifica- 
tion project. 
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SEARCHLIGHT SECTION 


EMPLOYMENT : 
BUSINESS : 


10 Cents a Worp. MINIMUM CHARGE $2.00 

Positions Wanted (full or part time salaried em- 
ployment only), % the above rates payable in 
advance. 

Boz Numbers—Care of publication New York, Chi- 
cago or San Francisco offices count as 10 words. 

Discount of 10% if full payment is made in 
advance for 4 consecutive insertions. 


(Olassified Advertising ) 


“OPPORTUNITIES” : t80'on'resate 


UNDISPLAYED ——_RATES—— 


UIPMENT 


DISPLAYED 
Indiwidual Spaces with border rules for prominent 
display of advertisements. 

The advertising rate is $6.50 per inch for all 

advertising appearing on other than a contract 

. Contract rates quoted on request, 

An advertising inch is measured %” vertically on 
one column, 3 columns—30 inches—to a page. 


Copy for new advertisements must be received by 10 A. M. Monday for the issue out 
Saturday. 


POSITIONS VACANT 
(See also “‘Selling Opportunity Offered’’) 


ENGINEER experienced in staking REA 
distribution lines. Box 24, East Montpelier, 
Vermont. 


EMPLOYMENT SERVICE 


SALARIED POSITIONS, $2,500 to $265,000. 

This thoroughly organized advertising serv- 
ice of 30 years’ recognized standing and 
reputation carries on preliminary negotiations 
for positions of the caliber indicated above, 
through a procedure individualized to each 
client’s personal requirements, Several weeks 
are required to negotiate and each individual 
must finance the moderate cost of his own 
campaign. Retaining fee protected by a refund 
provision as stipulated in our agreement. 
Identity is covered and, if employed, present 
position protected. If your salary has been 
$2,500 or more, send only name and address 
for details. R. W. Bixby, Inc., 262 Delward 
Bldg., Buffalo, N. Y. 


EXECUTIVES AND TECHNICAL MEN. Con- 

tact employers for positions through our 
confidential and effective methods. We nego- 
tiate preliminary overtures. Established 24 
years. Inquiries invited. H. H. Harrison, 
Director, The National Business Bourse, 20 
West Jackson Blvd., Chicago. 
EXECUTIVES $2,400-$25,000. This reliable 

service, established 1927, conducts confiden- 
tial negotiations for high grade men who 
either seek a change, or the opportunity of 
considering one, under conditions assuring, if 
employed, full protection to present position. 
Send name and address only for details. Jira 
Thayer Jennings, Dept. G—9 Center Street, 
New Haven, Conn. 


POSITIONS WANTED 
(See also “Selling Opportunity Wanted’’) 


POWER SALES ENGINEER with distribution 
engineering background desires new con- 
nection. Six years experience diesel and steam 
competition, industrial power applications. 
Details training, experience, references on 
request. Now employed. PW-751, Electrical 
World, 620 N. Michigan Ave., Chicago, Ill. 


ELECTRICAL ENGINEER—18 years experi- 

ence as engineer, estimator and designer on 
power houses, substations and chemical plants. 
Permanent connection desired with a public 
utility or large industrial firm. PW-755, 
oe World, 330 W. 42nd St., New York, 


VALUATION OR PLANT RECORDS—Original 

cost-accounting and engineering training, 20 
years experience — knowledge of I.C.C. and 
F.P.C. requirements. PW-757, Electrical World, 
620 N. Michigan Ave., Chicago, Il. 


Seeking connection with Small Utility, private 
or Municipal plant. 20 years experience in 
construction, maintenance and operation Hydro 
preferred. 40 years old. PW-758, Electrical 
World, 330 W. 42nd St., New York, N. Y. 


SELLING 


OPPORTUNITIES 


OFFERED—WANTED 
Selling Agencies—Sales Executives 
Salesmen—Additional Lines 


a 


OPPORTUNITY OFFERED 


ESTABLISHED SALES REPRESENTATIVE 

wanted to handle, on commission basis, non- 
ferrous condenser tubes to the Public Utility 
and Marine fields along the Eastern seaboard. 
In reply state experience and other products 
now handled. RW-756, Electrical World, 520 
N. Michigan Ave., Chicago, Il, 


OPPORTUNITY WANTED 


Immediate results obtainable, have covered 

Minnesota, Wisconsin and Northern Penin- 
sula Michigan last fifteen years for electrical 
manufacturer, desire agency connection. P. 0, 
Box 1778, Milwaukee, Wisconsin. 


If your present Canadian Manu- 
facturing connection or distribu- 
tion is not satisfactory or you 
want to enter this field, we think 
it can be proven to you that we 
can materially increase your 
volume and profits. 

We are a financially responsible 
Canadian Manufacturer of Elec- 
trical equipment selling to utili- 
ties and large industries with 
very complete Dominion sales 
coverage. 


Write in confidence 


RA-740, Electrical World 
330 West 42d St., New York City 


WANTED 


Se ee at ta lac 


cy 


WANTED 
SYNCHRONOUS MOTOR 


800 HP Synchronous Motor, 3 phase, 60 
cycle, 2300 volts, 600 RPM or Alterna- 
tor. Also—1200 HP 3/60/2300, 900 RPM 
syn. or alternator. 


W-%753, Electrical World, 
520 No. Michigan Ave., Chicago, Ill. 


At Your 


Service 


—the Searchlight Section of the 
McGraw-Hill publications is at 
your service for bringing busi- 
ness needs or “opportunities 
to the attention of men asso 
ciated in executive, management, 
sales and mgr ae a 
engineering and opera ca 
pacities with the industries 
served by McGraw-Hill publica- 


tions. 
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Table I—Data on Output and Peak Load of Largest Generating and Di 


Systems in North America, 1936-1939 


Public utility, >Y' power and electric railway systems in the United States, Canada and Mexico having output in excess of 100,000,000 kw.-hr. during 1939 





1939 1938 1937 19 
System Peak Load System Peak Load System Peak Load System Peak Load 
Line | Company and System Peak Load on Output Peck Load Load on an = Peak Load on ~ Peak Load on 
No. — Generator Generator for Year os) Generator Generator cl. Purch. 30-Minute) Generator Generator ( - e Year . ne) Generator 
; nel. Purch Stations Rating (Incl. Purch nel. Purch. Stations Rating Energy) nel. Purch. Stations Rating Tr m9 nel. Purch. Stations 
Energy (60-Minute) Kw Energy) (30-Minute) Kw. | Thee d Energy (30-Minute) Kw. Toon d Energy (30-Minute) 
Kw. Kw. Thousand Kw. w. an “Hr Kw. Kw. Katie w. Kw. 
(See Note a) (See Note a) Kw.-Hr (See Note a) (See Note a) (See Note a) (See Note a) rear (See Note a) (See Note a) 
(1) (2) (3) (4) (5) (6) (7) (8) (9) (10) (11) (12) (13) (14) (15) (16) 
United States 
1 | Niagara Hudson System (C)...........-02+eeeeeeeeees 1,316,000 1,196,500 1,576, 638 7,618,593 | (0) 225, 400 | (0) 1,039, 400 1,606,298 7,304,560 } (0) 1,274, 300 | (0) 1,091,400 1,611,342 8,056,607 | (0) 1,232,700 | (0) 1,122,900 
2 | Commonwealth Edison Co. and Subs. (D).............. 1,535,000 1,514, 000 2,005, 76 7,561,618 | 405,000 1,390, 400 2,005, 765 6,711, 103 1,375,000 1,361, 100 1,856, 200 7,124,493 1,348,600 1,342,400 
3 | Consolidated Edison Co. New York, S LPPiiand es 1,660,000 1,669, 000 2,566, 300 7,376,854 | 645,000 1,585,500 p58 200 6,714,417 1,507,500 ,459, 2,346, 200 6,538, 147 1,449,000 1,446,000 
4 } Pacific Gas and Electric Co..........++00seeeeseeeeee| G): FRR Soba. os nc da 1,300, 969 5,728, 404 Ie 1,250, 969 5,177,3 GUNES Wiink oo cs endwuss 1,250, 969 5, 182,043 9,700 | ........... 00s, 
5 | American Gas & Elec. Co. “(Central NG Fits os ods 909, 320 921,620 1,128,826 4,759,531 | 803, 135 800, 180 993, 267 4,072,081 | (0) 822,460 | (0) 794, 600 1,013, 257 4,780,963 | (0) 800,120 | (0) 769, 945 
6 | Philadelphia Electric Co., System... ..........+++0-05: (0) 907,000 | (2) 936, 000 1,126,125 4,253,421 837,000 862,000 1,127,125 3,849,519 789, 000 834,000 1,097,375 3,833,949 (m) 831,000 | (m) 837,000 
7 | Southern California Edison Co., Ltd... 2.02.2... cece (m) WES os Spits vont bas 1,096, 170 3,618,199 | (m) SPOS 3.0. ekaGecicncss 931,550 3,058,175 | (m) SET widiw’- snndanitans 931,550 3,138,654 | (m) EE in cicncddlssanne’ 
8 | The Detroit Edison Co..............-seeeeeeeeeeee seed (k) 769,900 | (k) 763, 400 1,020,675 3,127,969 , 900 663,900 960,825 2,689, 403 , 100 653,000 930, 825 3,217,075 671,000 656, 200 
9 | Public Service Electric & Gas Co............220200 000: 700, 644,900 737,700 2,994,947 | 23, 400 588, 000 737,700 2,678, 396 575,650 519,000 684, 450 2,747,123 582,225 502,750 
00° F Duke Power Oo... 2... ccecsveceseccccssccssescnsal (m) IEEE ak. Cake cadhiex Al ncnachad seaman 2,759,247 | (m) PEE ics sic nuwtdadusat B'wssac eee sabe 2,307,908 | (m) G8. «6 Saba ono cs Dak sovaanees 2,385,189 | (m) cae sdsvccsvenss 
11 | Tennessee Valley Authority *...............000eeeeeee 674, 100 674, 100 838, 364 2,756,966 | 266,000 266, 000 487, 338 1,288,834 | (0) 160,400 | (0) 160, 400 413, 300 494,799 213,500 213,500 
12 Agencies Distributing TVA Power (Consol. Rep’t)...] ............0c00 | cccccccccccceccs | cccccccccccecees i a eg eg a A 0 a alah cant Rr OU i a ae ts ec ce MAS ARS BOO 6 Coc ce ceeneses 
BDF I Fa nonin scas ccc cca csccccccccciel 589, 490 476,490 579, 879 2,596,828 | (0) 465,700 | (0) 441,700 579,879 2, 132,738 } (0) 505,900 | (0) 496,900 579,744 2,347,861 | 491,900 410,500 
14 } Bureau of Reclamation (Boulder Dam)..............06-] eeeeeeeeeseseees (0) 589, 200 , 800 EM occas caaewan 0 ean Wessee sdnecua 539, 800 1,522,627 319, 200 319, 200 370,000 1, 166, 681 162,000 162,000 
15 | New England Power Association (Consolidated). . 587,900 489, 600 711,014 2,490,936 | (0) 532,300 | (0) 440, 000 711,014 2,174,696 | (0) SUPER wadiai -cadecrsas 719,310 2,373,707 | (0) GUPREE sv issn sconestes 
16 | American Water Works & Electric Co., Inc............-} 473,097 465,697 627,800 2,470,563 | (0) 409,558 | (0) 401,218 618,579 2,136,864 } (0) 432,759 | (0) 411,600 590, 679 2,543,471 | (0) 416,392 | (0) 399, 342 
17 | Union Electric Co., of Missouri and Subs............... (m) 476,000 | (m) 476, 000 692, 420 2,468,422 | (m) 448,000 | (m) 448, 000 692, 420 2,254,291 | (m) m) 443,000 651,670 2,399, 584 GEE anon es sscenenss 
18 | Georgia Power Co.............seeeeeeeeceeceeeeeeees GUE T oKddvn ss vcnceces 381, 939 2,050,359 | (0) SMD vv owisscaneeess 382,114 ,758, 0) 361,100 | (0) 291, 100 384,624 1,870,625 } (0) 342,900 | (0) 330,780 
19 | Duquesne Light Co..............sseeeeeeeceeeeneeees 422,500 424,100 504, 000 ,007,780 | (0) 349, 300 | (0) 350, 100 504, 000 1,654,105 } (0) 360, 100 | (0) 348, 300 444, 000 SM TEL once osc cobacgal 367, 000 
20 | Pennsylvania Power & Light Co............-00+++++- 379, 956 314, 400 391 , 689 1,874,595 | (0) 360, 300 | (0) 302,902 391, 689 1,752, 164 345,000 266, 800 392,189 1,778,250 | (0) 348,800 | (0) 262, 200 
21 | The Cleveland Electric Illuminating Co................ 416,900 416,900 523,750 a ee) 387,214 | (j) 387,214 527,500 1,548,630 | (;) 360, 223 | (j) 362,223 477 ,500 1,707,031 353, 868 354, 868 
22 RINE Ts shins cnnk Vanes eabhden'ycesccsecss IED hic ess <ovc sn cus 473,715 1,733,120 | (0) RE eee cp hueecnl 417,915 1,509,917 | (0) 372,900 | (0) 333, 460 413,215 1,691,884 | (0) 329,901 | (0) 300, 677 
23 | City of Los Angeles Dept. of Water & Power........... (k) ,400 | (k) 381,400 562, 105 1,691,044 377, 600 377, 600 562,105 1,555, 238 366, 500 366, 562,105 , 506,171 | (m) 230, 300 | (m) 221, 300 
24 | Cons. Gas Electric Light & Power Co., Baltimore... ..... (e) 307, 000 215,000 250,950 | (g) 1,646, 037 | (e) 276,000 | (0) 142,000 230,950 | (g) 1,430,008 | (c) ) (0) 144,000 230,950 | (g) 1, 508, 886 | (e) 285,200 | (0) 167,000 
25 | Columbia Gas & Electric Corp. and Subs. ibis era MUO L  icaiechbsccadiacé 511,750 1,572,309 SM ini isacavecads 476,750 1,399, 199 SE eke ci ihctelac 406,750 1,510, 463 DDE Netcdwkscesences 
26 | Wisconsin Electric Power Co., and Affil. Cos. (D)....... (m) |) gee aes (p) 547 , 480 1,550,252 STN Ei hice is tasebaans (p) 530,740 1,424,858 NE ae ici i 531,714 1, 506, 345 SUG © vcs cccesescsnns. 
27 e Montana Power Co................0.eseeeeeeeees 275,400 275, 400 342,000 1,491,796 | (0) 236,500 | (0) 236,500 350,000 1,295, 283 | (0) 258,500 | (0) 255,500 29 1,559, 436 243, 300 243, 300 
28 Northern States P-wer Co. (Minn.) and Sub............ (m) 329,575 | (m) 326,575 456, 661 1,461,401 | (m,s) 299,459 tm s) 294,609 460,611 1'341,865 | Te. ee 420, 151 SSID Sc-ncccieccnusiens (s) 252,534 
29 | Boston Edison Co.................00ecseeeeeeeees see] 372,590 323, 265 389, 160 1,453,365 | (m) 336,995 | (m) 293,210 359, 160 03,804 | (m) 305,430 | (m) 249,040 359, 160 1,274,633 | (m) 320, 966 ") 278 , 000 
30 | Penn. W. & P. Co.,—Safe Harbor W. P. Corp........ -. 332,000 332,000 311,000 1,319,195 } (o) ; (0) 5, 311, 1,548,165 | (0) 335,500 | (0) 335,500 311,000 1,848,643 | (0) 334,000 | (0) 334,000 
31 | Ohio Edison Co............s.ceeeseeseeeereneeeeesee| 243, 400 229, 100 333,450 1,189,132 | (0) 227,300 | (0) 224, 600 333, 450 1,078,285 } (0) 243,100 | (0) 236,000 313, 450 1,280,943 | (0) 227,700 | (0) 220, 800 
32 | Puget Sound Pwr. & Lt. Co.........sseeeeeeeeeeeeees (m) 249,310 | (m) 228, 160 315, 185 1,155,039 | (m) 233, 170 im) 228, 170 315,245 1,047,416 | (m) 232,410 | (m) 230,635 319,745 1,233,901 | (m) 219,240 | (m) 214,440 
33 | The Washington Water Power Co. Oerreererrrreeeren| 189, 600 182, 400 203, 534 1,033,419 | (0) 182,100 | (0) 182, 100 203, 534 "980,407 | (0) 228,200 | (0 193,800 203,534 | () —‘:1, 278, 809 to) 189,700 | (0) 178, 840 
34 | Potomac Electric Power Co..............csceceeeecees 218,000 01,000 255,000 993,139 | (0 198,000 | (0) 178,000 255,000 910,962 | (0) 189, 000 °} 154,000 220,000 , 168 | (¢) 179,000 | (#) 152,000 
35 | Utah Power & Light Co...............eeeeeeeeeeeeees 170,010 145,910 240,177 940, 498 o) 150,440 | (0) 125, 730 240,177 762,765 147, 200 133,630 241,142 919, 184 143, 260 126, 880 
36 | New York State Electric & Gas Corp. (D)............-- () (!) 124, 283 939, 302 179, 840 87,565 122,710 876,706 | (0) 171,837 | (0) 84, 100 103,445 819,824 ( 157,400 | (0) 105,010 
37 | Carolina Power & Light Co...............2.seeeeeeees 255,820 196, 400 249,050 923,281 | (0) 245,540 | (0) 194, 860 249,050 890,938 | (0) 273,280 | (0) 198, 320 249,050 1,035,987 } (0) 236,160 | (0) 196,040 
38 | Public Service Co., of Indiana.............+++++++++++- (k) 179,280 | (k) 139,500 133,520 859, 706 164, 730 134,700 133,520 736,972 158, 650 117,500 136,520 931 152,560 114,500 
39 | Northern Indiana Public Service Co. .......0. 00220204. (k) 159,196 | (k) 82, 436 115,455 799, 316 141,494 405 111,455 707,746 137,610 2, 91,455 811,820 123, 210 82, 470 
40 | Kansas City Power & Light Co...............00ee000: (c,m) 148,800 | (c, m) 148,800 283,925 782,861 | (c,m) 143,400 | (c,m) 143,400 277,925 749, 787 151,700 151,700 263, 211 757,407 35,100 135, 100 
41 | The Connecticut Light & Power Co.............20005: | 174,231 147,549 194,625 780,108 | (0 154,070 ( 127,435 194,865 670,029 154,872 129,935 196,815 748,186 | (0) 149,504 | (0) 124,443 
42 | Virginia Electric & Power Co...........-+-+0.+eeeeee: 170, 500 172, 171,535 774, 282 | (0 142,700 | (0) 141,800 171,535 679, 448 | (0) 133,200 ( 133,900 173,035 664,860 | (0) 127,600 | (0) 127,300 
43 | Idaho Power Co......... 0.0... .sseeeeeeeeeeeer scenes 110,225 103, 110 102, 410 766,549 | (0) 106, 821 | (0) 101, 935 102, 135 657,375 92,302 3 86, 085 100, 985 609, 466 | (0) 81,797 | (0) 78, 667 
44 | Louisiana Power & Light Co...........+.0++-00eee ees 115,000 96, 86, 868 745, 302 | 109,075 86, 868 GEE cs scoacnets 96, 000 86,874 760, 703 113, 262 96,000 
+ 45 | Portland General Electric Co............eseeeeeeeeees 171,000 144,000 183, 465 744,545 | (0) 152,000 | (0) ‘ 183,465 676,706 | (0) 144,000 | (0) 140,000 183,000 704,759 | (0) 145,000 | (0) 141,000 
46 | Houston Lighting & et CS cis shinGukisduntine ste be 147,600 146, 700 206, 586 740,275 | (0) 130,400 | (0) 129, 100 181, 586 ; 0 121,200 | (0 117, 300 181,586 659,912 } (0) 110, 000 fe} 110, 400 
47 etropolitan Edison Co.*............0s00eeeeeeeeeees 158,700 149, 800 190,928 733,497 214, 300 169, 246, 198 797,956 f° ,300 | (0 174,400 246, 198 952,593 | (0) 176, 300 | (0) 163, 300 
48 | Gulf States Utilities Co... ..... 6... 0. . cee cee eesdeeeees 118,028 117,610 181,516 ‘ 97,959 97, 506 148,016 598, 534 | (0 70,441 | (0 70,019 75,596 367,401 | (0) 58, 330 | (0) 56,955 
49 | The Ohio Public Service Co.............seceeeeeeeeees 143,400 ; 129, 100 655, 688 116, 800 , 129, 600 , 560 129, 100 ; 125, 100 624,774 111,800 100, 200 
50 | Oklahoma Gas & Electric Co........000sccbeeeeeeeees 0) 125,276 | (6) - 121,320 | (y) 170, 176 652,459 ’ 122,336 120, 452 » 173,476 642,904 125, 124, 104 173,676 ME Sa aia's wacccpevehs 97,689 
51 | Texas Power gh Secs ada nkss sos 133,450 107,750 96,940 638,047 | (0) “127,400 | (0) 104,620 “98, 431 604,559 | (0) 125,610 | (0) —-:104, 480 98, 616 588, 397 | (0) 112,850 | (o) 101, 680 
52 | The California Oregon Power Co................000055 114,955 111,855 115,080 600, 284 105, 135 105, 135 115,080 565,815 110,980 , 106,175 115,430 BE a 106, 252 
53 | The Hartford Electric Light Co..................0005- 114,700 121,000 165,500 571.,449 102,000 106, 200 165,500 372, 100,700 103, 300 125, 500 242,016 102, 300 ; 
54 | Central Maine Power Co..............cceceeeeeeeeees 109, 300 108, 400 133,097 565,112 103,752 103, 452 125,922 521,477 ,900 100, 200 125,922 536, 254 SRMIDG S20 s5.cc0cvegenabs 
SR Fee WU NG 8 ono oon nc se ccvecccecsccssacvesee 147,940 140, 940 180, 280 553,179 130,940 113,840 180, 280 474,081 116,020 108,020 177,380 551,993 109, 98 , 000 
56 4 Northwestern Electric Co... ............ccscccecseces 109, 200 50,000 52,100 548,761 | (0 105,400 | (0 56,700 52,100 421,490 | (0 82,600 | (o 51,200 52,100 439 ee ee 
57. | Herch Hetchy Water Supply, (San Francisco)........... 700 84; 700 83,000 525°993 | : = 87,800 83,000 531, 402 ” 87,700 P 87,700 506;712 ‘ 83, 500 
58 | Indiana ower & Light Co.............eeeeeeeees (k) 123,300 | (k) 123, 300 184, 000 522, 327 104,900 104,700 175,700 456,598 110,000 110,000 165, 200 472,852 94,750 83,750 
59 | Public Service Co., of Colorado... ........++.++2e0s00: 108, 638 107,440 157,482 499, 674 ( 101, 480 () 99,920 155, 162 481, 374 | (0) 95,310 | (0) 94,000 126, 562 472, 369 fo 89,690 | (0) 2 
GO { Arkansas Power & Light Co...............csccececee ; 77,000 107, 998 496,709 | (o 93,200 | (0) ; . 459,924 88, 541 , 400 108,514 452,466 | (0) 81,700 | (0) ; 
61 | Central Illinois Public Service Co.............+-.0000-. 128, 200 000 
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—Data on Output and Peak Load of Largest Generating and Distributing 
Systems in North America, 1936-1939 


Public utility, lighting, power and electric railway systems in the United States, Canada and Mexico having output in excess of 100,000,000 kw-hr. during 1939 















1939 1938 1937 1936 
System Peak Load System Peak Load System Peak Load 
ny and System Peak Load on Output nkee on _ - Peak Load on Pn = 
tac Purch, Generator Generator for Year 30 Minute) Generator Generator (Incl. Pu faocks in. Pure. Generator (Incl. Purch 
nel. Purch Stations Rating (Incl. Purch. | nel. Purch. Stations Rating le ) rch. nel. Purch Stations E e 
aoerer — Kw naar), (30-Minute) Kw. Thou os d Enerey oo, Yaenens ‘ 
Ww. ousan Ww. Ww. | 
(See Note a) (See ‘Neve a) Kw.-Hr. | (See Note a) (See Note a) shen (See Note a) (See Note a) Kw.-Hr. 
(2) (3) (4) (5) (6) (7) (8) (9) (10) (11) (12) (14) 
ited States | | 
SA so ates oaethickind dascmeeeiae 1,196,500 1,576, 638 7,618,593 | (0) 1,225,400 | (0) —*'1,,039, 400 1,606, 298 7,304,560 | (0) 1,274,300 | (0) —- 1,091, 400 8,056,607 : 7,558,595} 1 
Co, and Subs. (D)...........+4- 1,514,000 2,005, 765 7,561,618 1,405, 000 1, 390, 400 2,005,765 6,711, 103 1,375,000 1,361, 100 7,124,493 ‘ 6,502,175} 2 
. of New York, Inc. (D)......... 1,669, 000 2,566, 300 7,376,854 | 1,645, 000 1,585,500 2,366, 6,714,417 , 507,500 , 459, 000 6,538, 147 , 6,038, 3 
as vocabpokoopsesestaneesew Gee . 5 SRE: ii bo cee 1,300,969 5,728, 404 | WOE vs cdecddptcecuss 1,250, 969 5,177,338 GREE hecad e+ Sekanuad 5,182,043 929,7 4,911,965] 4 
S (Caneel Apetea... 921,620 1,128,826 4,759,531 | 803, 135 800, 180 993, 267 4,072,081 } (0) 822, 460 | (0) 794, 600 4,780,963 | (0) 800,120 | (0) 769,945 "961,719 4,430,935 | 5 
Dig BYOVOME . .. 0 ess cescrcecncess (b) 936,000 1,126, 125 4,253,421 837, 000 862,000 1, 127,125 3,849,519 789, 000 834, 000 3, 833,949 (m) 831,000 | (m) 837,000 1,102,375 3,606,749 | 6 
Pet Gig SA. cccccseschisensto ee 2 fee ons 1,096, 170 3,618,199 | (m) SPPMOO? ... .oskcbciden.., 31,550 3,058,175 | (m) SUMET aeidets.<tuancad 3,138,654 | (m ES ee 903,640 3,492,532} 7 
Dis stnssbavecsveewhdikeerh ete ) 763,400 1,020,675 3,127,969 ,900 663, 900 960,825 2,689, 660, 100 653,000 3,217,075 671, 656, 200 871,225 2,933,174] 8 
ne OD. icin os ove vnstivenerats , 644,900 737,700 2,994,947 | 23,400 588, 000 737,700 2,678, 396 | 575,650 519,000 2,747,123 582,225 502,750 684, 450 2,531,677) 9 
ladies hantedsitte co cecs iene ET acOheencs inci B sadevsdhoccssscs 2,759,247 | (m) | IR RRR sini: COR. Satie 2,307,908 | (m) GEE Eco cdhs cctpakee 2,385, 189 | (m) 7, Yoankkanncnilnhin W pbenbiaeka tein 2,176,846 | 10 
Prity ©... wees eeeeeeeseeceecnces 674, 100 674,100 838 , 364 2,756,966 | 266, 000 266, 000 487 , 338 1,288,834 | (0) 160,400 | (0) 160, 400 494,799 213,500 213,500 316,000 770,639 | 11 
ng Vi Power (Consol. Rep't).<:-)..0ss0.cnudepah |i os satnvnssnscbang’| «oe qadueeesceios RR Bois, 0s aus hls hada Ep wv bie 4 Le ERMC Wo kb oc cdRTR ae nas | co 0c ne aceiatbee Wied ss ode puma cakes OMAR <n eaks sdgueebast odeebeccuddsnce Wass socal dai Ee eatisasigelna heiuoucisscieunl aia ss A eae 12 
co tscesacereseeeneeeeeaeeenes 589, 490 476,490 579,879 2,596,828 | (0) 465,700 | (0) 441,700 579,879 2, 1323738 | (0) 505,900 | (0) 496,900 579,744 2,347,861 491,900 410, 500 578,762 2,261,068} 13 
SORE TRIM) « «50555 0ns0s ice otk \ cokers ieee (0) 589, 200 ,800 2 RAMI SEIRES, IREI SpereRe is a 539, 800 1,522,627 319, 200 319, 200 370,000 1, 166, 681 162,000 162,000 247,500 120,884 | 14 
ociation (Consolidated)....... és 587,900 489, 711,014 2,490,936 | (0) 532,300 | (0) 440,000 711,014 2,174,696 | (0) SERIO 1 ssndas - saakanens 719,310 2,373,707 | (0) MND snsestseiucacen 701,670 2,321,187 | 15 
& Electric Co., Inc............. 473,097 465,697 627,800 2,470, 563 | (0) 409,558 | (0) 401,218 618,579 2,136,864 | (0) 432,759 | (0) 411,600 590, 679 2,543,471 | (0) 416,392 | (0) 399, 342 506, 323 2,405,317] 16 
issouri and Subs............... (m) 476,000 | (m) 476,000 692, 420 2,468,422 | (m) 448,000 | (m) 448, 000 692, 420 2,254,291 | (m) 443,000 | (m) 443,000 651,670 2,399,5 BRIE ons ca vestckarens 716,170 2,199,210 | 17 
eee erenecceeeeseeecreseoeuees SEEMED Loita ssn snnscss 381, 939 2,050,359 | (0) SOE oe s0sscscqpucael 382,114 , 758,406 | (0) 361,100 | (0) 291, 100 384,624 1,870,625 | (0) 342,900 | (0) 330,780 383,094 1,642,301} 18 
Bbesebasecudccecscnccesceteods 422,500 424, 100 504, 000 2,007,780 | (0) 349, 300 | (0) 350, 100 504,000 1,654,105 | (0) 360,100 | (0) 348, 300 444,000 RMON Bods ences caccca, ; 444,000 1,644,712] 19 
RTI ii nénxi cevcnioesidctoka 379, 956 314,400 391, 689 1,874,595 | (0) 360, 300 | (0) 302, 902 391, 689 1,752, 164 345,000 266, 800 392, 189 1,778,250 | (0) 348, 800 | (0) 262, 200 355,532 1,730,569 | 20 
Illuminating Co...............- 416,900 416,900 523,750 1,820,146 | ({) 387,214 | (j) 387,214 527,500 1,548,630 | (j) 360,223 | (j) 362,223 477,500 1,707,031 353,868 354,868 477,500 1,641,551} 21 
a ce ak aa as ME ses kes 473,715 1,733,120 } (0) 371, ME cou cu cetins ot 417,915 1,509,917 | (0) 372,900 | (0) 333, 460 413,215 1,691,884 | (0) 329,901 | (0) 300,677 416,755 1,490,798 | 22 
pt. of Water & Power........... (k) 400,400 | (k) 381, 400 562, 105 1,691,044 | 377,600 377, 600 562, 105 1,555, 238 366, 500 , 500 562, 105 1,506,171 | (m) 230, 300 | (m) 221, 300 258, 105 928,501 | 23 
it & Power Co., Baltimore....... (e) 307,000 215,000 250,950 | (g) 1,646,037 | () 276,000 | (0) 142,000 230,950 | (g) 1, 430,008 | (e) ,000 | (0) 144,000 230,950 | (¢)  —-1, 508, 886 | (e) 285,200 | (0) 167,000 230,950 | (g) 1,328,131 | 24 
ic Corp. and Subs. (D).......... WL oc ntact. xs 511,750 1,572, 309 WUE 5 oh Séaciccacivs 476,750 ,399, SUNT aac cvbncdibeices 406,75 1,510, 463 ME tin acitnacicness 381,750 1,438,882 | 25 
sbseed oe ee 547, 480 1,550,252 WPI Pi civcisscanssunn td @) 530,740 1,424,858 POE Fins. ds esghesays 531,714 1,506, 345 300,976 | -------+-....5.. 317,444 1,366,641 | 26 
fh on toad kent aah abe 275,400 275, 400 342.000 1,491,796 | (0) 236,500 | (0) 236, 500 350,000 1: 295,283 | (0) 258,500 | (0) 255,500 294,000 1,559, 436 243, 300 243, 300 294, 000 1,496,867 | 27 
recs enk’ 329,575 | (m) 326,575 456, 661 1,461,401 | (m,s) 299,459 | (m,s) 294,609 460,611 1, 341, 865 SE cece <4 ss camaan 420, 151 ESPN Bioe<<sseipixace, BOM 252,534 435, 986 1,246,345} 28 
saesovessscessecveccesenansss 372,590 323,265 389, 160 1,453,365 | (m) 336,995 | (m) 293,210 359, 160 1, 203,804 | (m) 305,430 | (m) 249,040 359, 160 1,274,633 | (m) 320,966 ") 278, 000 358,910 1,266,045 | 29 
seveecee ve ’ 332,000 311,000 1,319,195 | (0) 335,000 | (0) 335, 000 311, 1,548, 165 | (0) 335,500 | (0) 335, 500 311,000 1,848,643 | (0) 334,000 | (0) 334,000 311,000 1,320,075 | 30 
Bn cavsdsman nde iacceneecliid 243,400 229, 100 333,450 1,189,132 | (0) 227,300 | (0) 224, 600 333,450 1,078,285 } (0) 243,100 | (0) ; 313,450 1,280,943 | (0) 227,700 | (0) 220, 800 313, 450 1,128,925} 31 
IEE HAE Ga Bere BO ERE SS 249,310 | (m) 228, 160 315,185 1,155,039 m) 233,170 (m) 228,170 315,245 1,047,416 im) 232,410 | (m) 230,635 319,745 1,233,901 | (m) 219,240 | (m) 214,440 314,245 044,906 | 32 
seeeeressaceseenes 189, 600 182, 400 203 , 534 1,033,419 | (0) 182,100 | (0) 182, 100 203,534 980, 407 | (0) 228,200 | (0 ,800 203,534 | (0) —‘:1, 278, 809 | (0) 189,700 | (0) 178, 840 145,060 1,005,193 | 33 
Sie kadchbasieees penheee 218,000 201 , 000 255,000 993,139 | (0 198,000 | (0) 178, 255, 910,962 | (0) 189,000 | (0 154,000 220,000 835, 168 | (¢) 9,000 | («) 152,000 220,000 778,927 | 34 
enavie comes ipdbwcpekgine este 170,010 145,910 240,177 940, 498 o 150,440 | (0) 125,730 240,177 762,765 147, 200 133,630 241,142 919, 184 143, 260 126, 880 242,032 736,702 | 35 
(sien eepkmaneks i) (!) 124, 283 939, 302 179,840 87,565 122,710 876,706 | (0) 171,837 | (0) 84,100 103,445 819,824 (o 157, 400 fo} 105,010 103,826 726,324 | 36 
baie poles onnpen chars abneas 255,820 196, 400 249,050 923,281 | (0) 245,540 | (0) 194, 860 249,050 890,938 | (0) 273,280 | (0) 198, 320 249,050 1,035,987 | (0) 236,160 | (0 196,040 249,050 1,045,704 | 37 
nehng bbws vonteacgadaenae 179,280 | (k) 139, 500 133,520 859, 706 | 164, 730 134,700 133,520 736,972 158, 650 117,500 136,520 774,931 152,560 114,500 124,720 764,850 | 38 
159,196 | (k) 82, 436 115,455 799, 316 141,494 82,405 111,455 707,746 137,610 82, 300 91,455 811,820 123,210 82,470 83,735 603,143 | 39 
148,800 | (c,m) 148,800 283,925 782,861 | (c,m) 143, (c,m) 143,400 277,925 749, 787 51,700 151,700 »211 757,407 135, 100 135, 100 255,793 721,326} 40 
174,231 147,549 194, 625 780,108 | (0) 154,070 | (0) 127,435 194, 865 670,029 154,872 129,935 196,815 748,186 | (0) 149,504 fe} 124,443 169,815 700,104} 41 
Snaps swataws) cepa aie 170, 500 172, 400 171,535 774, 282 | (0) 142,700 | (0) 14 171,535 679,448 | (0) 133, 200 ( 133,900 173,035 : (0) 127,600 | (0 127,300 169, 450 605,218 | 42 
110,225 103,110 102,410 766,549 | (0) 106,821 | (0) 101,935 102, 135 657,375 92,302 | (0 86,085 100,985 609, 466 | (0) 81,797 | (0) 78, 667 83,345 517,962 | 43 
115, 96, 86, 868 745, 302 | 09,075 96,000 86, 868 GORE Bs i cscs sccacasene 96, 000 86,8 760,703 113,262 96,000 86,874 793,819 | 44 
171, 144, 183, 465 744,545 | (0) 152,000 | (0) 140, 000 183,465 676,706 | (0) 144,000 | (0) 140,000 183,000 704,759 | (0) 145, (0) 141,000 168,690 659,643 | 45 
147, 600 146,700 206, 586 740,275 | (0) 130,400 | (0) 129, 100 181, 586 684, 906 to 121,200 | (0 117,300 181, 586 659,912 | (0) 110,000 fe} 110, 400 181, 586 591,679 | 46 
158, 700 149,800 190,928 733,497 214; 300 169,000 246, 198 797,956 | (0 , 300 | (0 174,400 246, 198 952,593 | (0) 176, 300 | (0 163, 300 246, 198 867,951 | 47 
118,028 117,610 181,516 724, 664 97,959 97,506 148,016 598, 534 | (0 70,441 | (0 70,019 75,596 367,401 | (0) 58, 330 | (0) 56,955 75,691 292,270} 48 
143,400 106, 600 129, 100 655, 688 116,800 90, 400 129, 600 530,560 129, 100 7,900 5,100 624,774 111,800 100, 200 127,600 577,089 | 49 
125,276 | (6): 121,320 | (y) 170,176 652, 459 > 122,336 120, 452 “473, 476 642,904 125, 124, 104 173,676 oF ee 97 ,689 159,796 588,952 1 50 
* os eo wey bed sind 
133,450 107,750 ,940 638,047 | (0) 127,400 | (0) “104,620 98,431 604,559 | (0) 125,610 | (0) 104, 480 98,616 ,397 | () 112,850 | (o) 101, 680 98,571 535,205 | 51 
114,955 111,855 115,080 600, 284 105, 135 105, 135 115,080 565,815 110,980 106, 175 115,430 SET <dsues soccasbnied 106, 252 115,430 553,827 | 52 
114,700 121,000 165,500 571,449 102, 000 106, 200 165,500 372,734 | 100,700 103, 300 125,500 242,016 102, 300 90, 124,750 475,956 | 53 | 
109, 300 108, 400 133,097 565,112 103,752 103,452 125,922 521,477. 101, 900 100, 200 125,922 536, 254 SES kes vcckeccencea 127,062 512,988 | 54 
147,940 140,940 180, 280 553,179 130,940 113,8 180, 280 474,081 116,020 108,020 177,380 551,993 109, 000 98 , 000 171,780 523,217 | 55 
109, 200 50,000 52, 100 548,761 | (0) 105,400 | (0) 56,700 52,100 421,490 | (0) 51,200 52, 100 439, 684 OES isc ccinevetateni 52,100 384,310 | 56 
84,700 84,700 83,000 525,993 ; 87,800 ,000 531,402 87,700 83, 300 506,712 , 500 83,500 83, 300 514,179 | 57 
123,300 | (k) 123, 300 184, 000 522,327 104, 900 104,700 175,700 456,598 110,000 472,852 94,750 83,750 166, 700 421,305 | 58 
108, 638 107,440 157,482 499, 674 (o 101, 480 ( 99,920 155, 162 481, 374 | (0) ,000 472, 369 (o 89, 690 | (0) 88, 260 131,512 416,804] 59 
6,000 77,000 107,998 496,709 | (0) 93,200 | (0) 68,000 ; 459,924 ,400 452, 466 | 0) 81,700 | (o) 68, , 391,061 | 60 
reese | : 4 31, suv ; wu 
oe ee ee i 1090 3200 | tne ann | 122 nao? | a 
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$4: Demegnh Maine Powe Qoiisg ss 0's «2 -<.05008- $490 00 0000 109, 300 108, 400 133,097 565,112 103,752 125,922 521,477 101, 900 y 125,922 ( OBO | «ce eevecesseees 
SE Be Cee OU Dy 5 i Van os coer ccecedcsiecccenchs 147,940 140,940 , 280 553,179 130,940 180, 280 474,081 116,020 108,020 177, 380 551,993 ’ 98, 000 
56 | Northwestern Electric Co..............cseeeeseeeeees 109, 200 50,000 52, 100 548,761 | (0) 105,400 | (0) 52, 100 421,490 | (0) 82,600 | (0) 51,200 52, 100 439, 684 NE, wscyevedeirees 
57 | Hetch Hetchy Water x Supply, ( (San Francisco)........... 84,700 84,700 83,000 525,99 87,800 531,402 87,700 87,700 83, 300 506,712 83, 500 83,500 
58 | Indianapolis Power & Light Co.............0eeeeeeee: (k) 123,300 | (k) 123, 300 184,000 522,327 104, 900 138" 700 456, 598 110,000 110,000 165, 200 472,852 94,750 83,750 
_ 59 | Public Service Co., of DO... cee eeeeceseceeeeeees 108, 638 107,440 157,482 ,674 | (0 101, 480 () 155, 162 481,374 | (0) 95,310 | (0) ,000 126, 562 472, 369 () 89, 690 88, 260 
60 kansas Power & Light Co...-........+cs.sceceeees 96,000 ; 107,998 496,709 | (0 93,200 | (0) 108, 459,924 88,541 69, 400 108,514 452,466 | (0) 81,700 68, 000 
61 | Central Illinois Public Service Co.................0085. 128, 200 71,700 75,000 491,175 112, 800 75,000 461,301 112,400 65,400 459, 167 106, 500 63,400 
62 | Western Massachusetts Companies................---- TOW T oSoccecscésnukae 160,050 484, 636 SEE cab on phika cece 160,050 472,089 ° QUI oc vc ivecdctb bes 160,750 494,773 91,000 |... -ccccccseess, 
63 | Texas Electric Service Co... ......00cccccceeceeeseees 109, 962 98, 321 98, 126 479, 421 | (0) 102,224 | (0) 98, 126 470,263 | (0 83,988 | (0) 83, 369 98,078 477,809 | (0) 88,422 87,900 
64 | Louisville Gas & Electric Co., (Ky.) and Subs.......... (m) 104,530 | (m) 7,000 209, 820 7,665 | (m) 99,530 | (m) 209, 820 ,947 | (m) 109, 030 109, 000 191,320 EE Ah nktcuacndnns 126, 330 
65 | Rochester Gas and Electric Corp...........+++200++e0: 108, 174 103,050 163,350 2,093 } (0) 93,109 | (0) 163, 350 ,889 | (0) 95,803 | (0) , 560 138,435 461,273 | (e) 87,179 71,700 
66 | New Orleans Public Service Inc...............00e0000 96,000 107,000 138,000 470,042 84,000 138,000 421,447 f" 85,000 | (r) 105,000 108, 000 434 96, 000 96,000 
67 | City of Seattle—- Department of Lighting............... (m) 113,000 | (m) 136, 000 239,000 469,701 | (m) 111,000 | (m) 239, 000 439,541 | (m) 103,000 | (m) 103, 000 239, 000 419,977 | (m) 104, 000 104, 000 
68 | Montaup Electric Co. ...........cccscccceccssscceces 107, 600 76,500 5, 466,829 103, 500 75,000 407 , 600 101, 900 74,650 75,000 BEE Cistntbésecsauates pale adenhains 
69 {| Columbus & Southern Ohio Electric Co................ 97,600 97,600 183, 350 456,361 | (f) 84,900 | (f) 153,475 413,516 | (0) 81,000 | (0) 81,000 153,475 419, 604 | (0) 78,700 78,700 
70 | Kentucky Utilities Co., (Consolidated) (D)............. 88, 000 73, 200 , 240 437,959 84, 600 78,990 371, 65,900 51,400 72,950 360, 061 64,3 , 
71 | Minnesota Power & Light Co..................00000e- 1,758 91,758 125,331 436,353 | (0) 87,341 | (0) 125,331 402,417 | (0 93,208 93,208 125,331 460,171 } (0) 90, 341 90, 341 
72 | Florida Power & Light Co..........0..ceeceeseeeeeee: 120, 198 119,628 139,028 418,945 | (0) 107,984 | (0) 139, 068 369,724 | (0 93, 800 93,470 139, 033 341,281 | (0) 83, 120 82,740 
73 | City of Tacoma, Dept. of Public Utilities............... ; ; ; 417,408 73,000 148,000 344,818 | (0 69,000 78, 158,000 374, 838 | (0) 62,000 71, 
74 | The Nevada-California Electric Corp.............2.--- 74,400 43,700 59,010 416,921 79° 400 101, 260 458, 286 77,800 74,200 101, 435 439, 237 74, 400 58, 300 
Oe IE RUUIEEOD 6 fh.ndnh sch Gidndissccndwesccecees 84,200 83,300. 111,750 413,803 | (0) 78,600 | (0) ; 389,728 } (0) 81,600 | (0) 81,600 106, 500 WED iieancas davrens 81, 500 
a nD ils ik o acdiecncceccieseceeeae (A) 101, 100 160,000 é (m, h) 94,900 | (m, h) 160, 000 OES, 6. sch eetdetcennn (A) 86,900 160, 000 372,354 |... se cecesseees 87 ,600 
77 ‘| Pennsylvania Electric Co...........ccccccccccccccsces (h) 107,640 | (A) 106, 440 57,100 397 , 671 92,200 146,675 439,914 91,150 90,070 146,675 475,274 | (0) 88, 560 88, 160 
78 | Wisconsin Public Service Corp. (D)............0.22005: 73,440 73,440 106, 686 89, , 500 109,061 39,648 | (0) , 888 | (0) 64,888 89, EH ob0nsed conviniveas 5,400 
79 { Long Island Lighting System...............000eeeeee: () 113,000 | (d) 113,000 239, 100 389, 103 104,000 238, 100 365,929 97, 200 97 , 200 66, 339, 369 86,500 86, 500 
OO F Catteni [inode Light Co. oi... ccc ciccccscccicccescees m) 84,445 | (m) 83,295 113,500 388,871 | (0) 75,346 | (m) 88, 343, 762 | (0) 77,716 | (m) 76, 300 88, 500 381,249 | (0) 73,005 75,900 
81 | Salt River Valley Water Users’ Assn.........0-.00cc00:] ccsccceceecceecs | cecceceveceeces 80,950 362,509 | (m) 76,800 | (m) 80,050 419,781 | (0) 110,475 | (0 68,975 70,050 496,414 82,000 67,000 
82 | Virginia Public Service Co..............00eeeeceeeeees 84, 100 83,800 98, 508 356,725 68,800 97 , 668 311,106 } (0) 61,200 | (0 58,600 98, 688 294,871 | (0) 67 , 900 66, 500 
83 | Jersey Central Power & Li he Rs iain cabhngenss ek 82, 300 7,100 137,650 350, 150 74,300 137,650 314, 262 69, 74,500 137,650 312,040 | (m) 66, 000 70,000 
84 isconsin Power & Light Co..............cceeeseeees 76,300 73,430 90,195 347, 72,510 ,265 329,252 70, 100 68,750 86, 65 326, 457 67,950 65,975 
85 | Atlantic City Electric Co...........c0ccceeseeeeseuees 74,900 900 | (p) 120,000 347,127 | (0) 71,600 | (0) 120,000 (0) 68, 500 | (0) 68, 500 296,238 | (0) 62, 100 62, 100 
Oe Tis Pete & Liat Oo... 0... ccc ssc c ns ccseees 78,000 78,000 113,750 344,227 | (0 72,000 | (0 113,750 319,772 | (0 68,000 | (0 68, 000 82,500 308,008 | (0 78, 78, 300 
87 | South Carolina Electric & Gas Co.*...........2.0-e0- 97,500 90,400 | (y) 90,630 333, 564 @) 205, 000 - 227, 130 439, 485 fe 139, 700 °} 139,700 227, 100 484,269 137,700 137,700 
88 | Birmingham Electric Co..........2...escececeeeeceees OEE Esk soc suduiicay ch 11, 300 332,958 | (0) ao ae il, 302,477 | (0 SUMED ocd caceck eimai 11,300 304,740 SE Cnck cdnewictiices 
89 | Central Power & Light Co........ ge eeccceerccccescces 65,960 53,660 76,503 320,905 COL, scdudbdabeasstihe 75,943 297,919 60,820 50,255 76, 183 287,744 49,205 9,150 
90 | Public Service Co. of New Hampshire.................. 73,250 | | 70, 100 126, 444 313,592 } (0) 68,250 | (0) 127, 369 268,618 | (0) 62,905 | (0) 60, 805 107, 278,351 | (0) , 040 59,940 
91 | The Connecticut Power Co...........scsceseceeeeeees (s) MED is. isc asadedes, 49,340 ics, ne MR aawveclattoccks 49, 460 Is, . icckk dca cna Gated dele 49,500 EE Se Se ee 
92 | Southwestern Gas & Electric Co..........0.seeeeeeee: 53, 358 47,700 55,515 311,909 | (0) WEES .y beckaviedinncaks 59,265 5, 49,762 34,100 . 44,265 296, 41,500 33,700 
CS. FP BIOS I, oka oc vob 0 ic 00s wabececvcves 5 66,760 80, 200 311,603 58, 505 80, 200 277,041 | (0) ,700 | (0 66, 600 80, 200 301, 486 fe 61,650 61,600 
94 | Central Hudson Gas & Electric Corp...............-+- 71,700 | (d) J 35, 480 306,432 | (0) 52, d, 0) 35,480 253,631 | (0 ,600 | (d, 0) 46,500 55,000 244,549 | (0 , 900 41,600 
5. BOR OORT TNORINS TI nosis oc is kccinccccccwvcccccces 85,100 85,100 | (p) 117,700 305,819 } (0) 69, 000 {¢; 117,700 84,482 | (0 59,700 | (o 59,700 117,700 299, (o 59, 800 59, 800 
96 | Kansas Gas & Electric Co...........ccccccccccccseces 63,500 63, 400 89,000 305,033 | (0 59,200 | (0 89,000 305,724 | (0 57,500 | (0 57,300 ,000 319,946 57 ,000 57 ,000 
OF Fe I Oi GEIR, cc cece ccccctcssceccccseees 63,700 57,000 99,241 291 , 687 () , 600 @) 99, 436 265, 968 ©) 55,000 ©) ; 76,580 272,179 48, 300 43,000 
98 | Lexington Water Power Co.*............eeceeeeeeeees 116,000 116,000 130,000 NT is, ass uocig beh cadeRbd veceve co dBi ab ae ss ccc Cieaebeac lt} thee billig meet Binks bel esa MeEls th binsch Gbhsaa Uh hab dbedeiae bell 400+s voices 1008s xh tbiaaliass: B 4060 cdeusece gece 
99 | Pacific Power & Light Co............ccccccecceeeeses GRMN } Sh i350.00cc000 0s 31,817 283,301 | (0) SED ed etet eis cack 31,817 279,592 | (m) WME E : ccbcbuececdecaa 30, 567 320, 128 SE Sxinttoesauicsns 
SE Se BN On vind ccstcncsccccdvncccccceses 54,750 49,650 52,442 274,473 | (0) SIGE 6 owed thakarc cade 52,942 272,091 POE i vnbtscccvasteas 53, 162 293,348 PT db ccchbdbsepends 
101 | Northern Indiana Power Co. ............cceeeeeeceees (k) 57,860 | (k) 10,720 17, 384 272,027 51,840 22,384 224, 805 47,390 7,500 23,384 227,974 43,820 7,400 
102 | The Empire District Electric Co... ...........0eeee00e- (m) 5 (m) 54, 300 93,220 268,237 | (m) 51,800 | (m) 93,220 262,896 | (m) 7,400 | (m) 57,400 143,420 310,102 | (m) , 200 52,200 
103 | San Diego Consolidated Gas & Electric Co............. (d) 72,600 | (0) 72,500 99,000 264 ,027 64,550 99, 000 248, 639 59,800 56,800 74,000 235,657 56,500 59, 500 
104 | San Antonio Public Service Co.........eeccceceeeeeees 57,673 57,600 260,411 | (0 56, 372 | (0) ‘400 244,164 59,629 53,729 99,000 231,222 (e) DE Gistkhonesuusens 
OOS FN POE Go in ccs ccc sc ccbcncccccccccces ; 39, 200 37,500 255,017 | (o STE sided ss xn celcune 2,500 207 ,993 | (0) DE okenbade antaades 2,500 264, 0 | ee 
Re ee EE RE ian ncdanconesecceesccecel cocccsccvioncs sas 55,000 107,400 244, 459 61,900 72,500 246,121 54,000 4,000 74,300 BE BiWnccdedcccnsiies 50,000 
107. | Sioux City G. & El. Co.,—Iowa P. S. Co. System....... 54,513 47,547 89,997 242,027 fe} 55,828 | (0) 88, 497 250, 983 51,010 48,735 78,116 214, 236 48,000 46,200 
108 | Inland Power s Light Co MLE CES cede pesheese+hed 51,575 51,575 45,800 240,854 | (0 51,200 | (0) 45,800 237,574 } (0) 51,560 | (0 51,560 45,800 267,172 50,615 50,615 
109 | Mississippi Power & Light Co..............0eeceeeees 51,600 4,700 15,170 239,128 | (0 59,755 | (0) 15,170 240, 306 | (0 49,459 | (0 5,560 15,968 219, 639 ( 43,189 7,590 
110 | New Bedford Gas & Edison Light Co..............050: 57,900 57,900 37,30 "600 186,313 | (o 6,800 | (0 56,800 92,000 226,963 | (0) 52,500 52,500 
111 | Blackstone Valley Gas & Electric Co... .......0seeeee: ON ia. sn swhccmaas 35,350 232,342 | (0) 52,759 | (0) 35, 350 196.378 | (0 54,488 | (0 33,560 35, 350 214,399 53,749 23, 960 
S6F DIG PUEEID, ick cc inc cyabpocvccascncccceses 60,900 54, 300 58, 824 226,405 52100 58,754 181,886 ¢ 43,100 | (0 42, 100 58, 567 180,210 | (0) 5 23, 000 
113 | Delaware Power & Light Ln aadca eck ob ae 45,288 a 22,500 220,707 | (0) 38,928 | (0) ,500 195,301 |} (0) 37,810 | (0 11,500 22,500 203, 499 ES AE 
114 | City of Detroit Public “aoe Commission............ a 50,250 80,000 212,642 68, 000 , 000 214, 375 ‘2 ’ x 48,000 80,000 | (x) 9,995 56,605 52,150 
115 | The Sanitary District of Chicago. .............0220005: 42,060 24,325 35,000 211,366 41,341 35,000 216, 396 ts} 40,130 | (0 22,967 35, 000 212, 568 40, 300 22,800 
116 soeiieslend County Power & Light iicnnekskodiating 47,140 26, 140 66,075 210,056 43,940 68, 662 190,467 | (0 42,280 | (0 26, 280 61,172 213,039 | (0) 45,720 31,720 
117 a OD rer errr errr ,000 ; 55,270 EE ot ic ci aia Bsc Gey gn ae ik GE ves 4 gece eats Minha eh ocak ue - sab kad ecaasael " dlinhs dca SdcobdeiU Lema Obdecckccgnhceee BE d6scccedeVakivan | 4000esecnsgannay 
118 = lectric Light & Power Co...........cceeeceeeee 50,000 ,000 60, 263 204,019 43,191 56,963 189,270 40,922 40,922 63,113 178,822 38 462 38, 462 
BO IP, Jas Ud dec cnnsdiesccnsecces costes 56,492 46,033 73,919 4 : 73,699 182,594 46,707 38,052 71,818 184, 787 44,447 35,492 
120 SES SA ae EE I 47,200 8, 100 ; 198,243 | (m) 42, (m) 31, 65, 343 , 100 24,000 ; 201, 481 41,200 27, 
Se Ek. cnc censdbonsaeraeduc se 40,939 6, 17,490 ; (0) 33,772 | (0) 18,702 174,259 | (0 33,397 | (o 5,900 18,702 174, 344 | (0) 29,455 5,500 
122 Tempe Ehecgtic Mh ks is sevngdbehanhebe eek seas 48,800 41,400 42, 500 187 , 584 ; : 171,654 () 39, ) 38, 400 , 500 176, 837 , 000 ‘ 
123 | Mountain States Power Co..... tbh shakise sss +0s teh Son ccen a tbess ae E acéenesssens bens 22,541 as 6 cdo s ccc aaanl owdcahe Semaies eke Ge a a6 Ue Cee We oO Ax eae Te Wee oan <b oh eae in ac eal oot A en FSR a cn pe cRe: Babin sands cetenas WF db 0s sovbé bagbage E dds cctccsneggenal 
124 | City of Cleveland, Dept. of Public Utilities............. 42,150 42,150 50, 000 183,260 40,800 ,000 170, 232 41,000 41,000 50, 000 205,752 42, 400 42,400 
125: 1 South Carolina Power Co........cccwcccccccccccccces SOU a cbsscscbonalane 42, 170 | (p) 181, 780 (0) 31,600 | (0) 41,370 : (0) 29,000 | (0) 29,000 41,732 163,881 } (0) 30, 800 25,700 
126 . | Turlock-Modesto Irrigation Districts................+:: 38,500 38,500 35,000 180,077 40,700 35,000 193,628 | (0 40,560 | (0 40, 560 35,000 174, 312 39, 560 39, 560 
127. | Rumford Falls Power Co ate MS aetna ciebesssedd (m) 29,600 | (m) 29; 600 28, 400 172,836 | (m) 30, (m) 28,350 182,500 ») ge chee e 5 ee a AE a era eR id ee ES, weseektianbhs 
128 Jacksonville Municipal Light Plant................000- m 38,000 38’ 000 81,500 159. 286 34° 100 "500 138,415 31,800 1,800 54,500 RPE fo asccdh tt... ,900 
129 s City, Kan. Board of Public Utilities. ........... 32,600 32,600 69, 000 155,988 (o} 30, 500 fo} 69, 000 147,814 | (0 9,400 | (0) 29, 400 39, 000 144,708 | (0) 27,500 27,500 
130°} lowa-Nebraska Light & Power Co.............. ScceeTs 37,105 31,640 47,335 155,764 | (o 35,990 | (0 ~ 47,335 146,723 | (o 34,200 | (0) 28, 180 45,450 144,924 | (0) PE Entei ihicantnew 
131 | Laclede Power & Light t Co eas obec acne 36, 400 46,500 155,085 33, 400 48, 146,657 | (m 32,200 | (m 26,000 33,500 naar sigdae 
132 Sovaet Dep t., vs is eager) eRe cio wate oon 30, eae + aaieee SE ok sie egal Doi aa ee davenetod wascs bre aaae = i cneknaemahaes (=) Oe vs ncwaned *) ok aE ci Rass cae bobwcdedidinke CHE Ub v0ek wads vised T cepcceaces sa°aas 
ern Indiana Gas & Electric Co.........00++200++s ; ; ‘ (0) 33,500 | (0) 67, 800 130,435 | (0 35,500 | (o 35, 500 50,900 143,260 | (0) 34,200 
SOR. CE occas 5 cisa0seccessscssssoss 32,000 32,000 56,529 143, 289 28° 900 56,529 135,757 ) 26, 600 *) 6,600 56, 529 127, 294 26, 200 26, 200 
135 | Washington Gas & Electric Co...........e0eeeeeeseees 29, 300 27,000 27,125 40,945 SPT Soc 3k cerns 27,125 124,198 | 39, 697 27,291 7,050 138,952 ,800 5,500 
136 | Staten Island Edison Corp..............sseseseceeees: 36,731 37, 300 46,000 140,801 33,700 47,500 127, 392 | (0 31,700 | (o 31,700 47,500 130, 148 } (0) 31,000 30, 600 
137 | City of Lansing Bd. "of Wer, & Elec. Le. Comm'rs... 38, 952 38,952 59,950 140,099 36,970 56, 200 115, 392 ”) 37,271 ” 37,271 56, 200 139,612 32,930 32,930 
138 | Central Arizona Light & Power Co.................00- 34,400 34,500 28,000 135,858 ( 3,100 ( 28, 000 133,631 31, , 400 15,000 125,061 23,000 19, 
139 | Luzerne County Gas & Electric Corp...........0++00++ 26, 140 44,200 55,000 133,862 | (0) 25,180 | (0 55,000 130,017 | (0) 26,470 | (0) 44,670 55, 000 139,909 | (0) 27,600 40, 
140 | Central Illinois Electric & Gas Co............0ee ee eeee (k) WOME ocdeescauss cae 47 ,438 , 080 SEE Cbs conntcixes ee 47, 438 116, 378 SEI as kc hndicuecibnae 47,438 128, 607 UE cuevehesnnsbare 
141 | Cambridge Electric Light Co... ..........cceeeeeeeees 34,270 23,400 22,750 132,440 33,600 23,950 121,182 | (o 29,000 | (0 22, 100 23,950 119,020 | (0) 364 25,600 
142 en PUMPUMUEIOIIETOD. .. 5 ccwss secccacevecioncvsas 32,030 32,030 , 960 WE 6s i ddscscciea 33,460 125,652 ‘cs 24, fe} 24,460 | “ 31,035 136,455 } 26,040 26,040 
143 arion-Reserve Power Co..........s.sceccccseveel cocccccesesccess 6,200 27 ,000 WED > ne 0'o'0 es 5 cade ad ave na s des ania: [Law ¢ sin cidh oqaieama ctlva + Wan Catan A Cates 4:co UIE & DEE chad clonal ER Cig see ycagiis’ 2: CARA vee hod <p ina clauh no1ed¢escugaeiel 
Oe Pe eee ee isi j 58700 15 EO ey 118" 406 | ; Sit faay Poteeo engage sete te seed waaay | ccccetetetagtaaa | ceeeeeseseggeaag | teeeee ese g a aeaes 
nn og a pes eanas teine | tit ,suyu j soi, uuU |; iva, 9V0U | bai, aad i luz, Wu | iub,42Uu | \o7,50u | on ed eggs 31 Mi 
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POR e eee e ee 56 700 | 10, 2UU 4/,VUU CBF FET FT wc ccccccccccedese | Soeeesesccsesese | Seesrccccccacecs | C8esecesecsceces F cesesccscesccres | seccccceessesece | eoscescecccecess | coeccescesescces P eeeesccccsececes | COOP Oereresesrce | C8 COF Ce Osseseses | socceeesesessess § EGE 
ae 26,700 16.600) 25.107 118, 406 26. 700 15,000 we 25,107 113,299 3,000 15,000 25, 107 064 000 11,000 25,050 111,671 | 144 
118 | Lowa Electric Light & Power Co.......c+ssssseeeeeee: 50,000 50,000 60,2 204,019 ah 43,191 | 56,963 |” 189, 276 97: ; ey 
FEE BSI OO Lin Udi n cove eccnccccsnccccscdbes 56,492 46,033 73,919 203, 49,959 41,773 73,699 182,594 46,707 38,052 71,818 184, 787 44,447 35,492 
SE 5 OE GND ln bbc hob Secdnnadeionseccconcs 47,200 28, 100 31, 198,243 | (m) 42,600 | (m) 2,600 31,000 165, 343 46,100 ‘ ,000 201, 481 41,200 27,000 : 
RE IE COOL, ins ph nen napncctccecccssendes 40,939 6,900 17,490 196,509 | (0 33,772 | (0 5,700 18,702 174, 259 | (0) 33,397 | (0) 5,900 18,702 174,344 | (0) 29,455 | (0) 5,500 
122 Somes tvapbs Dr Et EL LSe Mee cdietecind been tenes , 800 41,400 42,500 187,584 ©) 43,800 ©) 42,500 2,500 171,654 ,400 38, 400 42,500 176, 837 35, 000 , 000 
es ee URN ai cc da dean cu dgasecccsostell dpscecncnGagnsée BN esd aaeesds cities 22,541 ee ee ei cnbs bec chs Ban E beesoe 60 -egkbina WOKkede paced bden TE 4s. < ap woe chee EP nddleos ss eT ReARee eee Pes obs cicada D Bhd cccsbvpadeaes Boece ccc eed accage F socccccccaaseses 
124 | City of Cleveland, Dept. of Public Utilities............. 42,150 42,150 , 000 183,260 40,800 40,800 , 000 170,232 41,000 41,000 50,000 205,752 42,400 42,400 | 
125 | South Carolina PUMP ida glace. cet kc cs sccssas POUT ie cS cs cdecceneas 42,170 | (p) 181,780 | (0) 31,600 | (0) 26,700 41,370 160,707 } (0) 29,000 | (0) 29,000 41,732 163,881 } (0) 30,800 | (0) 25,700 
126 | Turlock-Modesto Irrigation Districts................+++ 38, 500 38, 500 35,000 180,077 40,700 40,700 35,000 193,628 | (0) 40,560 | (0) 40,560 35,000 174,312 39, 560 39, 560 
127 | Rumford Falls Power A ited MWh bvedh ght ss becbus fm 29,600 | (m) ,600 28, 400 172,836 | (m) 30,000 | (m) , 000 28, 350 gO ee... oi Sie OD WRU Ua Cec saah cd B Gbnscebchecaegae [EF Ub eeewccdbedsons | Seseccccctsaces. 
128 ponenereae unicipal Light Plant.................++- m 38,000 38, 000 81,500 159, 286 34,100 34, 100 , 500 138,415 31,800 31,800 54,500 ROE FUT dh oases iivakecce (m) 30, 900 
129 City, Kan. of Public MR cso ccessh as 32,600 32,600 69, 000 155,988 | (0 30,500 | (o E % 147,814 fe} ,400 | (0) 29, 400 ; 144,708 | (0) 27,500 | (e) 27,500 
130°} lowa-Nebraska Light & Guabecceersces cote oe 37, 105 31,640 47,335 155, 764 fe} 35,990 fe 31,280 ~ 47,335 146,723 | (0 34,200 | (0) 28, 180 45,450 144,924 } (o) 9600 | cece ee eee eeeee 
O31 & Latods Parmer & Limb Oe. « bc ccccseccccaccvccccccecd oc peesekhnadbas 36,400 46,500 155,085 33,400 33,400 48,500 146,657 | (m) 32,200 | (m 26,000 33,500 BOO FEE F nn ccccccccccccee | seccescccccccccs 
132 | Engineer Dept., U. ar Cae) eee ccscccscenes 90,000 90, 000 86, 400 SURE coins s cckatb ues Re oe ee oon sista Sedan. Bisiaaeabilass Ee SN dead - a ie 0. A, Erde i Be cc ndetetalhnce | cenecéceeubecant 
133 | Southern Indiana Gas & Electric Co...........cs0s000+ 34,000 34,000 62,800 149,787 | (0) 33,500 | (0) 33,500 67, 800 130,435 | (0) 35,500 | (0) 35,500 50,900 143,260 } (0) 34,200 | (0) 34,200 
Se ahs cn os ob onic cccncesebecsccvdctes 32,000 32,000 56,529 143,289 28,900 28,900 56,529 135,757 26,600 : 56,529 127,294 26,200 26,200 
135 | Washington Gas & Electric Co............cccceeeeeee 29, 300 27,000 27,125 140,945 BREE 8 vs ogunvawseseue 27,125 124,198 39,697 27,291 27,050 138, 952 27,800 25,500 
136 ‘| Staten Island Edison Corp............eseeesseceeceess 36,731 37, 300 ,000 140,801 33,700 33,400 47,500 127,392 | (0) 31,700 | (0) 31,700 47,500 130,148 | (0) 1,000 | (0) 30, 600 
137. | City of Lansing Bd. of Wer. & Elec. Lt. Comm’rs....... 38,952 38,952 59,950 f 36,970 36,970 56, 200 115,392 37,271 37,271 56, 200 139,612 32,930 32,930 
138 | Central Arizona Light & Power Co............00eseeee 34,400 34,500 ,000 135,858 } (0) 3,100 | (0 32,100 28,000 133,631 : 19, 400 s 125,061 , 000 19,400 
139 | Luzerne County Gas & Electric Corp.............-+++- 26,140 44, 200 55,000 133,862 | (0) 25,180 | (0 41,400 55,000 130,017 | (0) 26,470 | (0) 44,670 ; 139,909 | (0) 27,600 | (0) 40, 800 
140 {| Central Illinois Electric & Gas Co............2000000e- (k) STE sditbvesedcacecas 47, 438 133,080 SE ek cavististsc aes 47, 438 116, 378 SPIES. iv cb by aessuans 47 , 438 128, 607 SE avucabusccencess 
141 | Cambridge Electric Light Co... .........2eceeeeeceees 34,270 23,400 22,750 132,440 33, 600 19, 400 23,950 121,182 } (0) 29,000 | (0) 22,100 23,950 119,020 fe} 30, 364 | (0) 25,600 
142 | Bangor Hydro-Electric Co............eceseccccccccces 32,030 32,030 35,960 SIGs ck.dcads cattenan 26, 660 ° 125,652 | (0) 24,460 | (0) 24,460 31,035 136,455 | (0) 6,040 | (o) 26,040 
143 | The Marion-Reserve Power Co.............eeseeeeeeeed ceeceeeeeessenes 16,200 27,000 Tn ee oe cane deb Su wen El o<n eaadees Cabin Biewet cece CepMatan EE pone) casa Gua enue 4: pibeneiad ae Ft wdeunesauseads aE os siWieehense eG EEBOS6 4c ccncavegee B 80808G0secnneens 
144 | Iowa Southern Utilities Co...............seeeeeeeeees 26,700 16,600 25,107 118, 406 26,700 15,000 25,107 113,299 | 23,000 15,000 25,107 118,064 24,000 11,000 
145 | Merced Irrigation District............scecccececcccees 31,500 31,500 | (X) 31,250 112,693 ; 31,500 | (X) 31,250 157, 156 31,500 31,500 | (X) 31,250 EEE Seis os ae bdGcbuaes. 0 YAFeRSACresee ess 
146 | Lake Superior District Power Co............0.eeeeeee: 23,015 22,415 30,788 112,157 | (0 19,785 | (0 18, 385 30, 358 103,223 | (0 19,714 18,950 30, 338 Pas cc cdinaacteere Et se0dso<cnnques 
147 | Panhandle Power & Light Co...............eeseeeeees 18,200 18,200 000 107,610 _ hiedscw soe " ssid wile cRaed 1 Sheuracth doles. Dieaitaviesss) aan _ haga ee. sak + Cha To Sena wecc Gk Sa no eadieee aia’ «. Pht s Mead ncacdads< $0 suede stegnes ee 
148 | Otter Tail Power Co..........-ceeeeceeereceeceereees 29,765 29,765 42,908 RE ee SR ETS ge OT CRE RRR IT RRR RGSS Siig n pa a, ease eG Borer ere errerT 
$6). Dein Glas & Blsterie Op.........0020 22. cccecccccccccess ° 25,700 39, 000 hike ME be Cans ov er alin’ Ei Lae See RZRGNK: BE ReSRAnL Nae Behe Tac aaaied Mei a nek ME 6 MAAS Pc avaeauaediieee Eh Raeeeladeeesc5. TE Gab stdv ive dans cs BSP éctbudeneyen ds 
150 rida Public Service Co... ........cececeeeeeeereees 26,800 26,800 28, 228 IE ks Bis ge ibzit AOU sc atlas cabo ca la C2 cle cb REGNRRE Oc Ly Rael oa cele La 5.25 cic ains 5 Ce ee « hak aS Rak ‘Sok Ohana ec RPE eee a Aaeies so. OS Sat eGo eec dP Oe ced veeyeesens 
151 | Hydro-Electric Power Commission of Ontario........... (0) 1,564,200 | () 1,025,200 1,160,000 8,673, 283 1,467, 800 1,000, 800 1,160,000 7,670,559 1,349, 600 960, 800 1, 151,870 7,842, 343 1,225, 150 944,860 
152 | Shawinigan Water & Power Co. and Subs.............. 892,415 40,3 701 , 372 5,923,888 925,980 666, 390 693,594 ,409,6 906, 260 670,260 689, 687 5,875,289 919,725 655,425 
153. | Montreal Light, Heat & Power Consol. and Subs.*...... SS 6 bg46% 6 sntaten 4 568,720 3,300, 4 423,890 146,500 21,500 2,078,595 432,440 155,500 231,910 2,517,938 426,950 149, 000 
Ce ee EA. clk. . ce shumns dans ods Vib cesccceds 519,617 518,767 541,658 ,008 ,7 (0) 479,273 | (0) 478, 423 541,358 2,693,150 494,310 493, 460 513,671 3,023, 365 489,417 488 , 567 
$55 § Gasmemany Power Co., ERG. . ... ccc cccccccsecccccvesss ,000 408 , 000 420,000 2,478, 320 , 406, 000 " 2,430, 696 403,000 ; 420,000 2,586, 184 377 ,000 377,000 
156 | Aluminum Power Co., Ltd.............0eseeeeeceeeees 196, 000 196,000 200, 000 1,479,644 196,000 196,000 200, 000 1,291,709 200, 000 200, 000 200, 000 1,486,071 196, 000 196,000 
157. | West Kootenay Power ON SS ee eee eee 162,200 167,700 1,235,390 156, 300 156, 300 161,100 1,215,844 y 154,400 179,625 WARNED ot wc nid hceuusncs 145, 900 
158 puna saaeee Co (BERS gk SR RES Saga ae (d) 172,100 | (2) 172,100 | (X) 263, 100 30, 659 174, 600 174,600 | (X) 263, 100 769, 471 159, 100 159,100 | (X) 263, 100 867, 159, 400 159, 400 
159 | Canada Northern Power Corp., Ltd................00+ ()) 104, 300 | (d) , 4,375 49,904 99, 67,100 94, 375 700, 849 : 3 94,375 649, 123 83,700 64, 200 
OG bene PURINE BUI CR, BOG ono eck divew odbc need cvsccccccceccces 74,600 ; SEE wcsdascccbecadih 74, 75,000 DORE 6 a0 coeudswdasees (0) 74,600 75,000 EE chic va ccuaesenan 74,600 
et | Sa a Ee i | tly BB] | BBL, Rl) ln RS] RR. ORR. BS] |) Rly Re 
lumbia ailway PE acc icacnet j F 0 118, 0 118, 228, 825 490, 0 13, 0 x ‘ o > ° ’ 
163 | Churchill River Power Co., Ltd...........0..eeeeeeeee 47,140 47,140 74,900 349,027 , ’ sGbeueens — : ’ jawah wacked ey = > ob Saddedhin tl <ebeetaastncmeie ” 4d Saccios axeekh ’ » aa a oe OR ane testes Mi eades suase bese E aeneeetactepunse 
SO FN ND IE GG BA, on 5 oc cee even ccccccvascel soccccnsetasonss | sccccccescesecns 54,200 REE iat d.seceé pad A 0a asbeus cuales 54,200 SMPTE, occtbacone cneauis 0 cuesaskumeneien 46,700 RCTS cacusccdetci. © weccésconbagaehl 
165 | Southern Canada Power Co., Ltd...............0.0005- 50, 400 45,000 43,865 250, 875 50, 600 44,800 43,865 229, 254 49,200 44,600 43,865 247,781 50, 800 45,400 
es osc ccddheet: ccvcscpUueebnas | sdnxeuesccedeced (Z) 76, 168 IE ao cay «hc cpiictiad le ovecked aesen ane (Z) 76,224 SET Bd... chacep eden Eh eueb «ccna (Z) 67 , 362 TS: cctweledieeas Ee Gaecchuecaucanal 
167} Montreal Island Power Co..............eeeseeeeeeeees NE a ak 6 hw dinenkaien 45,000 238,094 29, 840 29, 840 ; 227 , 343 33,000 33,000 ‘ 245,268 33, 400 33,400 
168 UIE EID. Cs .ccnckwsecdedopevcccccouus (d) 42,800 | (6) 12,500 | (X) 16,200 205,025 42,600 13,300 16,225 DIETS « nick's Ohad keel Abus > «cnn ee wenbaeessé hacked 0 abasdereheneads 37, 300 13, 100 
Oe BU ig Bac pod ta cesscdiccdcosvevcocevas (5) 34,300 | (s) , 66,077 145, 165 } (s) 53,500 | (m) 37,200 67, 027 133,104 | (m, s) 50,600 | (m) 35,000 | (X) 67,027 129,839 | (m) 50,154 | (m) 33,500 
Mexico 
170 | The Mexican Light and Power Co., Ltd., and Subs...... 209,923 206, 683 238,000 1,093,569 | (0) 220,628 | (0) 222,761 237,000 1,177,343 | (0) 217,123 | (0) 215,257 237,000 1,161,262 } (0) 204,029 | (0) 204,029 
Railways and Railroads 
171. | The Pennsylvania Railroad.................0..ee000: 0 1, 148,804 (L) 81,000 88, 000 977, 475 (o, L) 87,150 88,000 NS i cle ee kil oe 92,000 
172 } Interborough Rapid Transit Co....................2-- 269, 420 269, 420 390,000 1,061,190 280,560 280, 560 390, 000 1,057,674 273,820 273,820 390,000 1,090, 189 298, 820 298, 820 
173 | Williamsburgh Power Plant Corp....................-. 164,200 164, 200 220,000 657,226 | (0) ' (0) 160,000 220, 000 589,815 | (0) 161,800 | (0) 161, 800 204, 100 605,556 | (0) 164,600 | (0) 164, 600 
me EE ee 186, 176 0 0 PR ih aa 6 dees once 0 0 ER «occ sweneiabata 0 0 RN i ncvcesactnacie 0 
175 | Board of Transportation (N. Y. City Subway).......... 113, 269 0 0 454,048 | (0) 111,351 0 0 390, 968 103,840 0 0 375,135 90,657 0 
176 {| Philadelphia Rapid Transit Co.....................4.- 99,849 0 0 314,867 95,991 0 0 306, 485 96,241 0 0 318,748 98, 509 0 
177 e New York Central Railroad Co...............+++- 67, 660 0 0 243,466 | (0) 74,322 0 0 236,258 | (0) 71,025 0 0 240,716 65,761 67,500 
178 | Boston Elevated Railway...............22cceceeeeeees 79, 100 78,000 180, 000 225,622 83, 630 82,530 180,000 222,153 81,505 79,905 180, 000 223,998 81,795 81,795 
79 | New York, New Haven & Hartiord B. 2. Go.....0.2. 40,900 23,200 000 171,380 | (0) 1,200 | (0) 19/200 43,000 160, 468 | (0) 46,600 | (0) 25,800 43,000 180,202 | (0) 45,500 | (0) 23; 300 
180 | Norfolk & Western Railway Co..................0005- 30,000 25,000 42,955 131,973 45,000 26,500 43,555 116,226 | 48, 28 ,000 43,855 137,716 45, 25,000 
181 | Pacific Electric Railway Co...........cccccccccceseses 37,200 0 0 124,985 40,100 0 0 130,510 45,000 0 0 146,219 44,000 0 
iss go feet ae ame idle tbs Bide ik a5 Ws Rian ne Oo (b) a ssc “ a a 39,100 0 0 130, 263 1,000 0 ian carats a a @) Gina 
win City Rapid Transit Co...............02-0ee0000 115,504 | (0 42,99 2,9 90,000 120, 336 | (0 44,650 | (0 44,65 1, 0 0 
184 | Chicago, Milwaukee, St. Paul & Pacific R. R. Co........) 2... cece eee eee 0 105, 631 ” ipiains soa haleten . " = 0 ‘236 : " sueauencwexeeh “ . 0 116,990 eT eee ) 
*If an electric utility reports an annual output of Light, reported separately this year, were com- (b) Fifteen-minute (20-min. for Canadian utilities). (h) Line 76— Sum of peaks of two divisions. 1939— (s) Line 28— In 1938, sum of peaks of five systems, (y) Line 50— 
100,000,000 kw.-hr. to ELecrricat Wor tp, it is included ined in previous surveys. (c) Line 40 — Peaks refer to Kansas City District only. Bridgeport, 54,300, New Haven, 46,800; 1938 — one of which greatly predominates. In earlier nyens, 164,696. (8 
in this annual survey. Conversely, if it fails to meet this Montreal Light, Heat & Power, Cons., includes (d) Line 94— Excluding purchases for surplus sales to 48,500 and 46,400; 1937 — 44,700 and 42,200; 1936 peak of interconnected system only. (91) Thirty- boiler capa 
specification, it is automatically excluded. is accounts Beauharnois Light, Heat & Power, previously other electric corporations but including purchases — 44,500 and 43,100. (77) Peaks are for company minute peaks on interconnected —— (169) (C) Line 1—C 
for the inclusion of some companies this year that were reported mesa to supplement output of generating stations for use and affiliates, combined capacity, 145,161 kw. Instantaneous peaks on interconnected system. Canada) ine 
not listed in last year’s survey, as well as for exclusion of South Carolina Electric & Gas and Lexington of customers in Central Hudeon — (j) Line 21 — Instantaneous, includes station use. (t) Line 34— Includes net interchange received. m- system. 
other companies that may have been listed last year. In Water Power, reported separately this year, were (e) Line 24—Over one-hour | a all (k) Thirty-minute. res ag —- peaks of 193,000 in 1937, (D) Includes af 
addition, however, corporate changes may effect a com- combined in previous surveys. energy supplied to Potomac eee Power Co. and (1) Not available, due to large number of plants, many 503,000 Note (os i 
pany’s appearance or peueeranee. The following (a) Company practice varies as to the period for which Tin Paboietoonha, Railroad Co. (1939). of which are not inter-connected. (x) tie 34 34 — — Includes net interchange delivered. (L) Line 171-—- 
changes that occurred during 1939 deserve special notice: the peak is determined. Beginning with 1939, peak (f) Line 69 — Columbus district only; one hour. (m) Instantaneous or ses-ctante. (0) Line 33— Incl. Chelan Elec. Co. in 1938 and seven In 1938, LI 
Memphis Power & Light and Tennessee Electric data have been requested on a inute basis. (g) Line 24— Includes “ firm peak service ” to Potomac (0) Over on months in 1937. For earlier years Chelan see sup- LIRR 84,4§ 
Power were sold to the Tennessee Valley Author- (From 1931 to a data were requested on a 30- Electric Power Co.; in 1937, 15,783,000 kw.-hr.; (p) Lines 26, 85, fies 125 — See Table II. lement May 8, 1937. me po 162 — 
ity on May 20, 1939. minute basis.) Those peaks re: for less than 1938, 13,821,000. (r) Line 66— Gross peak. (x) Line 114 — Fiscal year ended June 30, 1937. (X) Kva 
etropolitan Edison and New Jersey Power & minutes are noted, but no distinction has been (Z) Hp. 
made among estimated, observed and integrated 





values. 
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SPEC VicsaVeontesosentuean R ,000 60, 263 
is 6b cule beubaodione suwieoe kan 56,492 46,033 73,919 
Bnd bckiswcal>osekasadondonen 47,200 28, 100 1,000 
dani hasbeen banedthavaeene 40,939 6,900 17,490 
whee b oddodebn cauedassescein 48,800 41,400 42,500 
TE Sa aE ee ae a neiéh MO UPERReE DCL a ca cbde et tore 22,541 
of Public Utilities............. 42,150 42,150 0, 
Baas biG cbetnovvats acesas cea PESOS 5 wintndktxndenas 42,170 
SEND, i con de cdnbeasided ie 38,500 38, 500 35,000 
Bh sh A Vegtivenahnende4setnee fm} 29,600 | (m) , 600 28, 400 
ght Plant...... poe dnsocescepen m 38,000 38,000 81,500 
of Public Utilities............ 3a. 32,600 69, 000 
DOC t tes coche aces tetas 37,105 31,640 47,335 
a ee ae eaeeeee bine 36,400 46,500 
y (Bonneville)............... 90,000 ,000 86, 400 
DINERO al, osick'sd0ce0asd ee 34,000 34,000 62,800 
SR ae dacs edeb herd uaee nnd 32,000 32,000 56,529 
DE cdueacesd din eaneh nnn 29, 300 27,000 27,125 
hE ie ce onal behatencetin 36,731 37, 300 46,000 
tr. & Elec. Lt. Comm’rs....... 38,952 38,952 59,950 
NS inn india baw bacebatee 34,400 34,500 28,000 
DI. Sse taedsctdecdere 26,140 44,200 55,000 
TEN 6.0 svécvvoswckduestel (k) PEG fo chdncccdckietus 47, 438 
TR se sitet ote wie kb 0 Sana ERA 34,270 23,400 22,750 
Dis i @ aneibi abies oilan Sek da dy ace 32,030 32,030 35,960 
EAN: 606s's 6c as éAloue sd C406 Mies cst as 16,200 27 ,000 
i vhbsvedeceacnarses bomen 26,700 16, 25,107 
Cdew imate wuneeiatchecaake kee 31,500 31,500 | (X) 31,250 
veins wkeuens easel 23,015 22,415 30,788 
ihidunt tagdteseie sane 18,200 18, 200 0, 
Ste i ecteban ceca kincaesmenee 29,765 29,765 42,908 
bivbaphebicesesichenndowkau 19,000 25,700 39, 000 
dd attire ginwenkadaledecaes 26, 800 26,800 28, 228 
mmission of Ontario........... ()) 1,564,200 | (d) 1,025,200 1,160,000 
ver Co. and Subs.............. 892,415 40, 300 701 , 372 
Power Consol. and Subs.*...... SE © ov dccssacekansaas 568,720 
Jenks bbeinnbaioes +te kth. cw eeee bale 519,617 518,767 541,658 
Be ig hic alate sere andetE nad ene ete 408 , 000 408 , 000 420,000 
Oe el eS see win we 196,000 196,000 200, 000 
0 eer Pere oe ee 162,200 167,700 
pile hive ihn wie a dbarhéownw eR Cae (b) 172,100 | (d) 172,100 | (X) 263, 100 
EE, on bnnetsbesceen pl (b) 104, 300 | (2) 70, 300 94,375 
Toe une h wi 6buko soK RR Oa bevabkactiauces 74,600 75,000 
Electric System............+-- 96,700 107,044 126,820 
Railway Co., Led. (M).......... | 117,000 117,000 | (X) 228,825 
Dt i isneeeeddnnsdeaes ee 47,140 47,140 74,900 
Ledkie oes wnnbee so eee deel s0deeuEmseaene Es bie cake 54,200 
edievehiceueennsoabien 50,400 45,000 43,865 
Veded 6004s Enges 600060 bE ekk ee Meteaes 6 ei eiistreal 76, 168 
a cGkilwiedee weeks ee seas bite @) ——— pe peas ® 45, 
TL acinus cin~naddd os o0seeeien , (b 12,500 | (X) 16,200 
le spina eGueaeueaeennnneniee (s) 34,300 | (s) 37,000 66,077 
Mexico 
Power Co., Ltd., and Subs...... 209,923 206, 683 238,000 
and Railroads 
Be aie ap hweeeekeounnea (L) 0 0 
i dak onieudadedesecseninl 269, 420 269, 420 390, 000 
CE cc cnuskundonsnennmne 164, 200 164, 200 220,000 
Sh Tan c i weehedunbeoaneees pul 186, 176 0 0 
(N. Y. City Subway).......... 113,269 0 0 
No kw dupe besew aati’ | 99, 849 0 0 
Railroad Co................205) s 0 
Pt hined nkbobhess6enxs>secal 79, 100 78,000 180, 000 
& Hartford R. R. Co...........] 40,900 23,200 43,000 
ass ns ods bhai has ad kee 30,000 25,000 42,955 
a titel as cmwn eee ueweene 37,200 0 0 
Rey yr ere > | (b) 35,600 0 0 
per meena 38,660 38, 660 90,000 
eines OP OMENS Whe WR SOD. on sib oo Neda Gene 0 0 





reports an annual output of 
ectricat Wor LD, it is included 
nversely, if it fails to meet this 
tically excluded. This accounts 
companies this year that were 
rvey, as well as for exclusion of 
have been listed last year. In 
ate changes may effect a com- 
disappearance. The following 
ing 1939 deserve special notice: 
ight and Tennessee Electric 
e Tennessee Valley Author- 


and New Jersey Power & 


(a) 


Light, reported separately this year, were com- 

bined in previous surveys. 

Montreal Light, Heat & Power, Cons., includes 

Beauharnois Light, Heat & Power, previously 

reported separately. 

South Carolina Electric & Gas and Lexington 

Water Power, reported separately this year, were 

combined in previous surveys. 
Company practice varies as to the period for which 
the peak is determined. Beginning with 1939, peak 
data have been requested on a 60-minute basis. 
(From 1931 to 1939, data were requested on a 30- 
minute basis.) Those peaks reported for less than 

minutes are noted, but no distinction has been 

— among estimated, observed and integrated 
values. 


(p) 


204,019, 43,191 43,191 56,963 
203, 360 : 41,773 73,699 
198,243 | (m) . (m) 2,600 31,000 
, 0 33,772 | (0 5,700 18,702 
187,584 @) : ™ 42,500 , 500 
SUE. c; ., cEuce ee ca haoth vucaueneees nee ss ae ena 
183,260 40, 800 40, 50,000 
181,780 } (0) 31,600 | (0) 26, 700 41,370 
180,077 40,700 40,700 35,000 
172,836 | (m) 30,000 | (m) a 28,350 
159.286 34,100 34, 100 : 
155,988 ( 30, 500 (o ‘ s 
155,764 | (o 35,990 | (0 31,280 ~ 47,335 
155,085 33,400 33, 400 48,500 
co. , Con BEML ue) opi ak teach 40kexe thal 
149,787 } (0) 33,500 | (0) 33, 500 67,800 
143, 289 28, 900 28,900 56,529 
140,945 SINNE. 6 cd thidaas bo 27,125 
140,801 33,700 33, 400 47,500 
140,099 36,970 36,970 56, 200 
135,858 } (0) 33, 100 ( 32, 100 ; 
133,862 | (0) 25,180 | (0 41,400 ,000 
133,080 SD 5 Cove duaseaaee 47, 438 
132,440 33,600 19, 400 23,950 
SNM. <i ddadccntaies 26,660 33, 460 
ss voc ch SREINE v ob vccc ks cee en 0 kee 8s 
118, 406 26,700 15,000 25,107 
112,693 31,500 31,500 | (X) 31,250 
112,157 | (0) 19,785 | (0) 18, 385 30, 358 
NE 30 5 so oc Sues AEE wine abidandieen Bie cok sb koicnwiiadeee 
I kia: sc ths MEMS ou Mab diss s ocak Mepbeec ta aaaeris 
|: IER! EEF, AT MITTS, etre ee er eee 
GUNG NU EE iii dba nc tN 6 cee ick: ode es vaawebsdda. 
8,673,283 | 1,467, 800 1,000, 800 1, 160,000 
5,923, 888 | 25,980 666, 390 693,594 
3, 300, 437 | 423, 890 146, 500 221, 500 
3,008,799 || (0) 479, 273 | (0) 478, 423 541,358 
2,478, 320 | 06, 406, 000 420,000 
1,479,644 | 196, 000 196,000 200, 000 
1,235,390 | 156, 300 156, 300 161, 100 
830, 659 | 174,600 174,600 | (X) 263, 100 
749,904 | | 67, 100 94, 375 
MOE sc cxcvcoceanaaet 74,600 75,000 
504" 669 | 118° 600 118°600 298; 825 
; 0 8,600 | (0 i ; 
a... me ager SAP 
ITE sc a. oo. cadane sa dso da ode ee 54,200 
250,875 50,600 44,800 43,865 
I sg. ds cecal 046 aks abaeeal (Z) 76,224 
238 ,094 29,840 29,840 45,000 
205,025 42,600 13, 300 16,225 
145,165 | (s) 53,500 | (m) 37,200 67,027 
1,093,569 | (0) 220,628 | (0) 222,761 237,000 
1, 148, 804 (L) 81,000 88,000 
1,061, 190 280, 560 280, 560 390, 000 
657,226 | (0) : (0) 160,000 220,000 
NE 5. osu a 0 canoe 0 
454,048 | (0) 111,351 0 0 
314,867 95,991 0 0 
243,466 | (0) 74,322 0 0 
225,622 83, 630 82,530 180, 000 
171, 380 | (0) 41,2 (0) 19, 200 3,000 
131,973 45, 26,500 43,555 
124,985 | 40, 100 0 0 
123,507 | 39, 100 0 0 
115,504 | (0) 42,990 | (0) 42,990 90, 000 
ROOD os ines suena 0 0 
(6) Fifteen-minute (20-min. for Canadian utilities). (A) 
(c) ine 40 — Peaks refer to Kansas City District only. 


(2) 


Line 94 — Excluding purchases for surplus sales to 


other electric corporations but including purchases 
to supplement output of generating stations for use 


of customers in Central Hudson territory. (j) 
(ce) Line 24—Over one-hour period. Excludes all (k) 
energy supplied to Potomac Electric Power Co. and (1) 
The Pennsylvania Railroad Co. (1939). 
(f) Line 69 — Columbus district only; one hour. (m) 
(g) Line 24— Includes “ firm peak service ” to Potomac (0) 
Electric Power Co.; in 1937, 15,783,000 kw.-hr.; (p) 
1938, 13,821,000. (r) 


bs OF 4 0 ( , } . 
182,594 46,707 38,052 
165, 343 46, 100 24,000 
174,259 | (0) 33,397 | (0) , 900 
171,654 ° 38, 400 
gtecdvaue inde ae feiss ae 
160,707 } (0) 29,000 | (0) ,000 
HS 628 | (0) 40,560 | (0) 40,560 
iS8°ate ween ime Cot 31800 
147,814 fe} 29,400 | (0) 29, 400 
146,723 | (o 34,200 | (0) 28,180 
146,657 | (m) 32,200 | (m) 26, 000 
Saeddaent 130; 433 bey BB S00 ict ei aie 
135,757 26,600 26,600 
124,198 39,697 27,291 
127,392 | (0) 31,700 | (0) 31,700 
115,392 37,271 37,271 
133,631 31,300 19, 400 
130,017 | (0) 26,470 | (0) 44,670 
116, 378 | EGE hs 0 0 nda geenbcer 
121,182 | (0) 29,000 | (0) 22,100 
125,652 } (0) 24,460 | (0) 24,460 
Wes ken 113,300 | 77738000 p> oneal 
157, 156 | 31,500 31,500 
103,223 | (0) 19,714 18,950 
7,670,559 | 1,349, 600 960, 800 
5,409,657 | , 260 670,260 
2,078,595 | 432,440 155,500 
2,693, 150 | 494,310 493,460 
2,430,696 | 403,000 ; 
1,291,709 | 200, 000 200, 000 
1,215, 844 | 154,400 154,400 
769,471 | 159, 100 159, 100 
700,849 91,300 64,3 
PRET  <ccodcwaudiosas (0) 74, 
580,275 90, 99,899 
490,132 | (0) 113,800 | (0) 113,800 
ee SEUMEET ..0s55.>, eva Biccededataade 
229, 254 | 49,200 44,600 
EE ie cadcccp sane chile Irthec oseceneeaa 
227 , 343 33,000 33,000 
ST 5 0s dnve ds neue 6 cess cun eee 
133,104 } (m, s) 50,600 | (m) 35,000 
1,177,343 | (0) 217,123 | (0) 215,257 
977,475 (o, L) 87,150 
1,057,674 273,820 273,820 
89, (0) 61,800 | (0) 161,800 
STE sc acsdacd canvas 0 
390, 968 103,840 0 
485 96,241 0 
236,258 || (0) 71,025 0 
222,153 81,505 79,905 
160,468 | (0) 46,600 | (0) 25,800 
116,226 | 48,000 28 ,000 
130,510 | 45,000 0 
130, 263 | ,000 0 
120, 336 || (0) 44,650 | (0) 44,650 
MEE 6s ickahennenur’ 
Line 76 — Sum of peaks of two divisions. 1939— (s) 
Bridgeport, 54,300, New Haven, 46,800; 1938 — 
48,500 and 46,400; 1937 — 44,700 and 42,200; 1936 
— 44,500 and 43,100. (77) Peaks are for company 
and affiliates, combined capacity, 145,161 kw. 
Line 21 — Instantaneous, includes station use. (2) 
Thirty-minute. 
Not available, due to large number of plants, many 
of which are not inter-connected. (u) 
Instantaneous or five-minute. (0) 
Over one-hour period. 
Lines 26, 85, 95, 125 — See Table II. 
Line 66 — Gross peak. (x) 
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47,500 
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15,000 
55, 000 
47, 438 
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1,151,870 
689, 68 
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513,671 
420,000 


200, 000 
179,625 
263, 100 

94, 375 


143,190 
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91,000 
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184,787 
201° 481 
174,344 
176,837 
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163, 881 
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129, 839 


1, 161,262 


146,219 


138,923 | 


128,618 
116,990 


eee eee ewe ee eeee 


ee ee 


ee eee meee ew eens 
eee ee mem eee eee ee 
ee ee eee eee ee ewee 
ee 
re 


ee 


Ce 


eee eee eee eee wee 


ee 


eee eee reer ee eeee 


164,600 


ee 


(0) 


42,640 
44,475 


ee ee ee) 


Line 28 — In 1938, sum of peaks of five systems, 


one of which greatly predominates. 
peak of interconnected system only. (91) 


minute peaks on interconnected 


Instantaneous peaks on i ; 
Line 34 — Includes net interchange received. 


s 
spteecmaneeell 


In earlier years, 


irty- 


stem. (169) 
system. 


ares with instantaneous peaks of 193,000 in 1937, 


in 1938 


¥ 3,000 


Line 34 — Includes net interchange delivered. 


Line 33 — Incl. Chelan Elec. Co 


. in 1938 and seven 


months in 1937. For earlier years Chelan see sup- 


oe May 8, 1} 


937. 


ine 114 — Fiscal year ended June 30, 1937. 


35,492 69, 497 
, 000 31,000 
(0) 5,500 18, 453 
35,000 , 
Riciwbs wah ‘a ie srv~teter aaa 
(0) 25,700 36, 332 
39,560 35,000 
a) puhiare 30° 900 scepettina 54°56 
0) 27,500 39, 000 
Weroeséieverssvet 43, 503 
a pnoduh be eet eee peagees 
26,200 56,529 
25,500 , 

(0) 30, 600 47,500 
32,930 ,700 
19, 400 15,500 

(0) 40,800 55,000 

awake’ caekean 44,938 

(0) 25,600 23,950 

(0) 26,040 31,035 

nett ia Des kksnuee 25 ta 

944,860 1, 139, 400 
655,425 19, 150 
149, 000 231,910 
488, 567 492,995 
377,000 330,000 
196, 000 , 
145,900 169,825 
159,400 | (X) 263, 000 
64, 200 94,375 
74,600 , 
89, 350 107,424 
()) 110,800 184,825 
aie Te 39, 200 
45,400 43,865 
hinudbes<sanalees (Z) 67, 280 
33,400 45,000 
13,100 16,000 
(m) 33,500 67,090 
(0) 204,029 211,300 
2, 88 , 000 
298, 820 390, 000 
(0) 164,600 204, 100 
0 0 
0 0 
0 0 
67, 500 0 
81,795 180, 000 
(0) 23,300 43,000 
25,000 43,855 
0 0 
7,800 12,000 
(0) 43,250 91,000 
0 0 

(y) Line 50— Name 

164,696. (87) 72,500-kw. generator limited by 
iler capacity to 66,000. 

(C) Line 1— Canadian Niagara Power Co., Ltd., (see 
Canada) included in Niagara Hudson Power Corp. 
system. 

(D) Includes affiliated or subsidiary companies. See 
Note 

(L) Line 
In 1938, LIRR 73,200; PRR (0) 189,786. In 1937, 
LIRR 84,482; PRR 169,825. 

(M) Line 162 — Mainland system only. 

(X) Kva. 

(Z) Hp. 


i Table II. : 
71—In 1939, LIRR 75,757; PRR 185,280. 
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135, 366 
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128, 476 
117,178 
135,884 


122,722 
121,838 
106,533 
142,525 
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112,701 
137,847 


eoee eee rennee 
Cr 


eee eee eee ene enee 
ee 
eee eee eer en eee 


eee eee eee eee eeee 


594,753 
576,073 


555,962 
465, 980 


1,029, 399 


812,766 
1,136,728 
612,754 
645,076 |. 
290, 594 


131,393 
113,501 













Generator Rating, Dec. 31, 1939 


: Fuel Burning Hydro 
Section and System 
oO» | No. | Rating of | No. | Rating of | Generated 
of | Generators} of | Generators Net 
Plants Kw. Plants Kw. 
(1) (2) (3) (4) (5) (6) | (”) 



















































































































































New England States 
| | New England Power Association (Consolidated)... 396,430 | « 25) 314,584 | 1,916,189 
2 | Boston ison Company............ cae ei da wicgia 2 388 , 860 : 300 | 1,303, 185 
3 | The Connecticut Light and Power Co............-- 2 130,000 9 64,625 625,919 
4 | The Hartford Electric Light Co..........2.0cc0e0- 2) 164,000; 1 1,500} 359, 362 
> | Central Maine Power Co..........cccccccccccces 5 18,747 24 114,350 537,245 
6 | Western Massachusetts Compani 3 61,000 7 99,050 327,282 
7 | Montaup Electric Co.......u..csccsccecccececee]  S] 73000] 0 0} 460,346 
: Fe ee eemianting Co be Miiwicdnete : aan 7 62 at | = oa 
Ser vice a ew H i cca oan s ’ } 3 ’ 
10 } The Connecticut Power Co. — cakewalk iecboue 1 38,740 a 10, 600 165,521 
11 | New Bedford Gas and Edison Light 92,000) 0 0} 237,308 
12 | Blackstone Valley Gas os gaat 33,500 4 1,850 | 25,231 
13 | Cumberland County Power and Light Co.......... 36,000) 11 30,075 | 170,775 
14 | Rumford Falls Power Co............cceeeeccceees 0 2 28,400 | 172,836 
15 | Cambridge Electric Light Co...........ceccceeees 22,750 0 0 97, 628 
16 | Bangor Hydro-Electric Co...........2.sseseeeeees 0} 12) 35,960] 130,898 
17 | Lynn Gas and Electric Co...........00cccceeesee: ! 39, 000 ° 0} 99,672 
| TS li i os 46 | 1,719,477 | 130 764,288 | 7,539,818 
| 18 | Niagara liad tee a — 6| 596,850} 90 
se na cies eiwaines , 979,788 | 6,171,113 
19 | Consolidated Edison Co. of New York, Inc. (D)..... 0 | 2,566, 300 0 0 7 1357709 
20 | Philadelphia Electric Co. System..............++.- 8) 872,360 3 | 253,765 | 4,345,918 
21 | Public Service Electric and Gas Co................ 5} 737,700) 0 0 | 2,875,802 
22 | American Water Works and Electric Co., Inc....... 28| 570,410) « II 57,390 | 2,412,663 
Oe ND TE 5 isso in in nciecdceescyedecene¥c u 4 504,000 0 | I 
24 | Pennsylvania Power & Light Co..............005- 16} 346,812} 20 44,877 | £613,966 
25 | Penn. W. & P. Co.,— Safe Harbor W. P.Corp......) .! 20,000 2) 291, 1,300,977 
26 | New York State Electric & Gas Corp (D).......... 10} 101,403} 15 22,880 | 485,312 
27 | Metropolitan Edison Co...........cccccccccccccce 3 169,000 4 21,928 499,504 
28 | Rochester Gas and Electric Corp...............e+- 6} 114,975) 10 
29 | Pennsylvania Electric Cons. 222222200 4| ‘57100; 0] “8371 $20:309 
30 | Long Island Lighting PR iii sscihaxtncncges sil 6| 239,100 0 0} 389,086 
31 | Jersey Central Power & Light Co................. 5 137, 300 | 350 385,110 
32 | Atlantic City Electric Co... ... oc... cc ccc ccc ccece 2 | m 120,000 0 0| 347,090 
33 | Pennsylvania Edison Co... ........... .ccccccccee 3 76,100 2 | 9 
34 | Central Hudson iat & Bloc. Comp... scccsscccisess | 12,000 5 23° 480 74,763 
35 | The Scranton Electric Co........ 0000000022277 3| m117,700| 0 ""0} 303,703 
36 | Pennsylvania Power Co..............cccccccecces 2 37, 500 0 0 85,036 
37 | New Jersey Power & Light Co................000: 1 55,000 | 270 | 339,523 
38 | Staten Island Edison Corp. ................0esecce 46,000 0 
39 | Lu ome ap Gas and Electric Corp............ ___ 55,000 0 0 207° 848 
Fe titre a, Eee REEL ELS 7,552,610 | 164 |7, 748,203 32,160,419 
| East North Central Sta tes | 
Commonwealth Edison Co. and | 
a son Co. and Subs (D)........... 1,998,000} 6 7 550, 378 
‘1 Susicen < o- SSaste Co. (Central System)...... ; * seerere . 1907338 | 4°785;726 
45 | The Cleveland Bleccrc Hiuminating Go: (4)----.2-] 4) '"523'750| 0] 77299 | rage:3es 
3 WER WWNNES .tdccticccc,csscne cs, .cd 8| 325,900} 43| 147,815 | 1,591,549 
Columbia Gas & Electric Corp. and Subs. (D) 5 | 
olumbi . and Subs. (D)...... 511,750| 0 
at Pwr. Co. and Affil. Cos. (D)..... u 81] n 508,610 | u 13 36,870 1 oe ers 
pute Edison Co..... cckged beak i adeulas shias 8b 5} 331,500 1 1,950 | 1,137,032 
ublic Service Co. of Indiana..................., 6] 129,230] 2]  4'290) °713,9 
Northern Indiana Public Service Co............... 3 96, 100 9 19°355 | 309,601 
The Ohio Public Service Co ~ 
MUNI, «i... cncassscesssores 129,100} 0 55,515 
hed re i ass ins danene vas 4 175, 280 | 5 000 479 939 
ianapolis Power & Light Co.................2. 4] 184,000} 0 0] 521,827 
Central Illinois Public Service Co..............00+- 2 75,000 0 0| 240,317 
| Columbus and Southern Ohio Elec. Co............. 16 183, 350 0 0} 447,522 
Wisconsin Public Service Corp. and Sub. (D) 4 ) 
Public . AR es; 41,250| 20 
Central Illinois Light Co. .......cccccceccccccccce 4} 113,500 0 : = aes G0 
Liheidiibmeineseunekil 6 50,604 | 30 39,591 325, 085 
tet nce wlan acai 5d 2 17,000 i 384 898 
iéatate | 80,000 0 0} 206,422 
The Sanitary District of Chicago 0 
laine Saree Cae eae 0 1 35,000 70,920 
lcoare ya Se RR aipipes. 1 31,000 : 58, 648 





Received 


Purchase 
or Inter- 
change, 


et 
(8) 
574,747 
150,1 
154, 189 


12, 
27,867 


157,354 
3 


0 
12,540 
147, 243 


0 
207,111 
39, 281 


0 
34,812 


14 
2,203 
1,526,111 


1,447,480 
241,145 
—92; 497 
119,145 
57,900 


4,149 
260,629 

b 18,218 
453,990 
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140, 446 
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2,490,936 
1,453, 365 
780, 108 
~ 571,449 
565,112 


484, 636 
466,829 


409, 369 
313,592 
312,764 


130,912 
101,875 


9,065,929 


2,470, 563 | 
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939, 302 
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186, 268 
105, 388 
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34,090 
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603, 313 
351,567 
121,013 
268, 805 


80, 113 
466, 829 
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546, 329 
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348, 204 
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Table II—Detailed Data on Generator Rating, Output, Customers and Distribution of Energy 
of Public Utility Systems Having an Output Exceeding 100,000,000 Kw.-Hr. During 1939 


Disposal of Energy in Thousands Kw.-Hr. Distribution of Sales to Ultimate Consumers in Thousands of Kilowatt-Hrs Number of Customers, Dec. 31, 1939 


Commercial Com- Com- 
_-——_ Municipal | Railways Other mercial | mercial Other 
Domestic Small Large Street and Sales to Farm Small Large | Ultimate 
Service | Light and | Light and | Light and | Electrified | Ultimate | or Rural | Domestic | Light Light Con- Total 
ower ower er Railroads Con- and and sumers 
(Retail) | (Wholesale)} Public sumers Power Power 
(16) (17) (18) (19) (20) (21) (22) (23) (24) (25) (26) (27) 



































283,994 () |e 

246,201 | 201,524 
154, 267 

81,942 | 77,482 
46,918 | 29.525 
f 69,305] 51,772 
0 0 
83,148 | 73,549 
37,523 | 22,319 
55,469 | 23,519 





























18,498 | 11,876 
f 24,220] = 17,723 
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19,026} 23,305 

f 19,781] 13,670 
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1,193, 149 | 659, 306 
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‘ ,905 0} 168,325} 3 
91,992 10,113 210 25| 73,800 
307'540 10, 885 1,981 1,487} 89°719 | 3 
182, 456 13,293 1,910 44} 95,284) 6 
0 0 0 0 0} 7 
183,531 £116,224 | 15,916 3, 466 15| 135,621) 8 
101,059 768 8, 636 1,073 981} 72'432) 9 
61,697 a 49,229| « 7,467| 4 1.673] @ 1 | a 58,370} 10 



































































136,485 4,513 722 272| 43,929 
148, 135 5, 5366 50! 223| 51,951 
163,168 0 0 a 4 "" ~~] 
Gen: S004 #61 .O08bE.......: 29,732 5,221 152 138 | “35,243 
wet 8 «tee 3 f 25,566 5,177 942 75 7 
24; 339 Cone . .eeee |. ce 34,290 5,257 510 47 aioe | 





1,586,820 | 190,758 87,558 4,113 11,895, 24 




























5,811 
k 4,097 
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5,458 
9,659 
18,547 
4,609 
8,699 


6,619 
3, 986 


892, 669 
898, 684 
421,079 
388 , 022 
313,046 


174,615 
231,472 
52,178 
129,856 
87,549 


63,961 
80, 101 
64,445 
54,788 
42,963 


41,355 
37 , 263 
25,729 
22,861 
27,774 


16,756 
12,154 


“4,079, 320, 


o 876,811 
521,478 
334,996 
212,492 
288, 471 


164,919 
220, 636 
121,422 
121,536 
86, 164 


70,749 
67,956 
50,788 
82,681 
66, 196 


63, 456 


4,673 
14,947 
20, 533 





1, 189, 926 
221,741 
22,798 
233 


45,411 
56,077 
14,939 
7,699 
8,110 


1,840 
1,142 


2,983,765 


1,045,839 
590 


108,263 
15,944 
28; 488 


125, 605 


72,674 
12,567 

2,238 
49,861 
21,080 


0 
20,585 
2,135 


oS 
ao 
Ns 
Ne 
w 
eo 


1,827,121 | 
1,625, 564 | 
159, 256 
667 , 071 
541,421 | 


386, 805 
280, 865 
303, 652 
281,658 
296, 198 


223,421 
205, 130 
263, 204 
224, 375 | 
167, 154 


119,838 


118, 962 | 


27,719,722 


1,583, 408 


1,413,771 | 


439, 258 
575,577 


508, 434 
468, 900 


53,443 
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lw 15,914 


eee eee nee 


eee eee ene 


eee eee eee 


| 200,762 | 4,680, 326 


40,755 
52 
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eee eee eee 










558,614 
1,242,588 
577,394 
f 564,388 
f 299/229 


296, 827 
222, "7 


169, 856 


712,552 






209, 969 


148, 476 
re 


123,429 
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83,433 111,913 
57 , 668 46,791 
129,044 68, 082 

5,081 42,380 
62,743 57,440 









35, 568 18, 187 
51,625 41,152 
49,746 33, 189 
42,800 30,349 
33,907 19,948 





33,623 
18,440 











1,046,841 
439,770 
7 565, 394 
255,679 
433,375 







f 289,823| 187,028 
290,118 | 187,118 
207,010} 165,111 

78,442 | 66,283 


53,534 34,550 










































14, 488, 051 












































3,946, 884 590,415 88, 007 2,432 829 
0 |a1,974,264 vaaae 
595,853 
, 184,600 33,339 £799,264 
1,538,225 16,956 f 353,308 


















































1, 160, 557 27,841 193, 420 O86. ee 310,044} 33,513 3,046 1 
1,088, 790 21,834 31,710 321, 467 51,822 3, 489 3.054 sass 
0 0| 159'256 0 0 0 ar road 
283,695 23,819 461 200,466 | 29,645 1,947 4,170 | 265,505 | 


381 , 088 6, 437 11,407 95,074 





14,532 2,362 953 | 122,398 





























129,814 17,084 111,897 | 13,806 825 1,109 ) 
1'800 85,358 | 12,113| 1,359 "954 106: 307 
14, 136 STEP iticansaks ° 19, 689 4,102 249 | 173,635 
12,028 13,823 883 150} 108,084 | 





a 14,304 | a 89} a 1,230 | 2 96,464 | 













148,791 7,865 6,215 1,941 607 
91,723 0 11,746 136 81 ear | 
ae Mae) ea} 3g) 4) 

oe wal onl xa ; 6 33 | 50,559 | 





6,215 662 165 53, 864 | 


6,240 131 491 | 48,202 | 
3,476 118 36 37,720 | 


1,077,814 54,642 19,317 17, 409, 806 | 















35,695 


16,294 41,238 
76,809 


6, 869 32,454 


489,655 






































548, 676 











































































2,673,023 | 226,267 0 1,178,480 | 154,992 4,933 535 
2,697,312 7 k 73,617 a510,499 | a 79,437 | @ 2,131| 4 6,431 1 | 
1,359,623 562,844 | 78.777 491 480 | “673817 | 
o 926,172 | 279,373 | 42,277 789 496 | 330,635 | 
657,881 3.873 |5 1,251] ........ 383,915 | 61,065 658 393 | 446,031 

















































































87,788 f 317,682 41,463 5, 883 2,292 
99,573 284,779 42,776 619 aeons 
17,799 Fo eer 178,958 
64,640 | 13,722 115,534] 215660}  2,4531 1,915] 148°606 | 
29,055 | k 12,675 | 73,094} 11,691} 11905}  1'109| 95/429 | 
} 
358,973 0 77,221 12,147 344 38 
266,435 9,995 93,506 | 14,560 258 31 lesen | 
239, 592 Ol... 46OBE .ssi.jas 111,297 13,852 305 1 | 125° 465 
172,808 0 128,718 | 26,509 | 4,608 503 | 167°688 | 
139° 764 0 117,094 | 17/139 978| 1,068] 148,634 
143,874 0 62,284 
Cte ~~ Wiiicecccscs 62,100 
0 78,989 
123,843 0 44,602 
13,027 70,779 0 
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j ,224 3,001 871 234 R 
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able IIl—Detailed Data on Generator Rating, Output, Customers and Distribution of Energy 
f Public Utility Systems Having an Output Exceeding 100,000,000 Kw--Hr. During 1939 


Disposal of Energy in Thousands Kw.-Hr. Distribution of Sales to Ultimate Consumers in Thousands of Kilowatt-Hrs. Number of Customers, Dec. 31, 1939 





Generator Rating, Dec. 31, 1939 





Fuel Burning Hydro 





Commercial 
Total Used by Used by Lost and To Salesto | Farm, ——_—_—_——————_| Municipal | Railways Other aun quakes Other 
No. | Rating of | No. | Rating of | Generated Purchase * Electric | Electric Unac- Other | Ultimate | or Farm | Domestic | Small Lar Street and Salesto | Farm _ | Small Large | Ultimate 
Ger ane of |G vaio et or Inter- ~ sg Railway | and Other | counted Public Con- and Service —s and | Li he and Light and | Electrified | Ultimate | or Rural | Domestic | Light Light Con- Total 
PI 5 get Pi — change, - Dept. Depts. For Utilities sumers Rural her Railroads Con- and and sumers 
ants w. ants w. Sas (R etail) (Wholesale) Public sumers Power Power 
(4) (5) (6) (10) (11) (12) (13) (14 (15) (16) (17) (18) (19) (20) (21) (22) (23) (24) (25) (26) 





































































































































































































































































































































































































































































































































































































































w17| 396,430] «25 | 314,584] 1,916,189 | 574,747 | 2,490,936 27,104 57,878 | 324,412] 603,313 | 1,478,229 3,103 | 283,994 (c) 454,701 ) 527,784 
a 2| 388,860 2 300 | 1,303,185 | 150,180 | 1,453,365 0 13,712 | 186,268 | 351,567] 901,818 5,342} 246,201| 201,524 339,604 | 2 71,576| a 850 414,454 
freeones 2] 130,000 9] 64,625] 625,919] 154,189 | '780,108 0 7,378 | 105,388) 121,013 | 546,329 p 154, 267 7,880 148,268 | 18, 152 168, 325 
on peneener st 2| 164,000 1 1,500 | 559, 362 12,087 | - 571,449 0 1,897 27,300 | 268,805 | 273,447 81,94 77, 482 63,452 | 10, 113 , 
rene ce 18,747| 24| 114,350) 537,245 27,867 | 565,112) H 4,719 32,815 72,575 46,509 | 408,494) 8,912 46,918 29,525 64,410 | 10,885 89,719 
3 61,000 7 99,050] 327,282] 157,354] 484,636 0 6,448 72,694 80,113} 325,381} (f/) 69, 305 51,772 | 182,456 f 80,037 | 13,293 95, 284 
ipaawes hs 1} 75,000} 0 0} 460,346 6,483 | 466,829 | 0 0 0| 466,829 0| 0 0 0 0 0 0 
Hreenesens 2} 160,000 0 0} 409,369 0} 409, 369 | 0 2,590 44,799 13,776 | 348,204 p f 83,148 73,549 | 183,531 £116,224 | 15,916 135,621 
eames 5 63,450| 31 62,994 | 301,052 12,540] 313,592 3,731 5,548 41,873 84,221 | 178,219 217 37,523 22,319 | 101,059 52,768 8, 636 ‘ 
ee ee 38,740 2 10,600 |} 165,521 | 147,243] 312,764 0 3,415 34,090 | 130,338| 144,921 (f) 55,469 23,519 61,697 a 49,229) a 7,467 a 58,370 
1 92,000 ; 0} 237,308 0} 237,308 | 0 2,249 a 7 aan | 847 j .= e eo >.< j om oa ae NOTES 
speenlatys 1 33,500 1,850} 25,231 | 207,111 | 232,342 | 0 1,905 | ‘ ; 197, ’ , 
pap eee eset 2 i 30,075 | 170,775 39,281 | 210,056 9,939 4,419} 27,495 12,910 | 155,302 |  o09 33,058 46,147 68,411 44,936 8,986 56, 468 © = ss aii age 
ae 0 2 28,400 | 172,836 0| 172,836 0 0 3,671 5,997 | 163,168 0 0 0| 163,168 0 0 0 0 ae cede af ey a 
eee er 1 22,750 0 0 97,628 34,812 | 132,440 | 0 1,152 5,181 201 (F521 ........: 19,026 23,305 65,802 So vueskn Se 5,221 35,243 customers were estimated 
0 0} 12] 35,960) 130,898 14| 130,912) 2,558 1,088 | 22,843] 12,958 91,465] () ff 19,781 | 13,670] 55,781] 1,802 | -...- | f 25,566) 5,177 = Teaco oe 
eyoecsoss" 4) eee. 0} 99,672 2,203 | _ 101,875 0 2,334 6,284 | 32,971 | 60,286] ......... O70) Seer et Se) eee 34,290 | 5,257 = 
ee D 4611,719,477 | 130 | 764, 288 | 7,539,818 | 1,526, 111 | "9,065,929 | 48,051 | 144,819 | 1,023,090 | 2,292,477 | 5,557,492 28, 520 | 1,193,149 | 659,306 | 3,431,529 25,996 |1,586,820 | 190,758 
. | (2) Where companies do not 
es. os 6| 596,850} 90] 979,788 | 6,171,113 | 1,447,480 | 7,618,593 | 2,535 79,783 | 892,669 | 1,189,926 | 5,453,680} 53,443 | 558,614] 712,552 | 3,946,884 44,056 | 590,415 | 88,007 725,739 classify sales under the exact 
saab... 10 | 2,566, 300 0 0 | 7,135,709 | 241,145 | 7,376,854 | 0 68,375 | 898,684 7 | 6,409,788 | 0 | 1,242,588 | 1,552,591 0 \a1,974,264 | 2407, 473 42,409,492 eads used in this table, items 
Disaeaesis 8] 872,360 3| 253,765 | 4,345,918 | —92,497 | 4,253,421 | 0} & 13,464] 421,079] 221,741 | 3,597,137] w 15,914| 577,394] 460,388 595,853 | 121,395 729,292 reported were entered under 
Se ena: | 5] 737,700 0 0 | 2,875,802 | 119,145 | 2,994,947 | h 96,344 27,054 | 388,022 3,364 | 2,480,163] (f) f 564,388 | f 631,148 £799,264 | f 159,928 960, 503 the most nearly appropriate 
pcaelhin ) 28) 570,410} # II 57,390 | 2,412,663 57,900 | 2,470,563 i 32,082 15,378 | 313,046 22,798 | 2,087,259}  (f) f 299,229 |° 209,969 | 1,538,225 22,880 16,956 f 353,308 406, 243 | caption. es inetenan, 5 ane 
| : impracticable to distinguish 
atl | « 4] 504,000 0 0} | 2,003, 631 4,149 | 2,007,780 | 0 5,811 | 174,615 233 | 1,827,121] ......... | 296,827 | 148,476 | 1,160,557 27,841 | 193,420 O} ........ | 310,044] 33,513 346,714 among residential, urban, 
ty eres 16| 346,812} 20 44,877 | 1,613,966 | 260,629 | 1,874,595 | 0|& 4,097] 231,472 13,462 | 1,625,564] 31,306] 222,962] 181,900 | 1,088,790 21,834 ; 321,467 | 51,822 405,351 domestic, 
ear 1 0,000 2} 291'000 | 1,300,977 | 6 18,218 | 1,319,195 | 0 0 52,178 | 1,107,761 | 159,256 | 0 0 0 0 0} 159,256 0 0 Vy 
er edad 10} 101,403] 15 22,880 | 485,312} 453,990] 939,302 | 778 5,458 | 129,856] 136,139 | 667,071) 33,011 | 169,856] 123,429] 283,695 23,819 461 200,466 | 29,645 265,505 
oy 31 169,000 4 21'928 | 499,504} 233,993 | 733, 497 | 0 9,659 87,549 94,868 | 541,421) 11,431 74,790 096 | 381,088 6,437 11,407 95,074| 14,532 122/398 @ Line 2— Ba Bills  sendeved in 
December 27) Met 
aed ba 6} 114,975] 10 48,375 | 439,915 32,178 | 472,093 | 0 18,547 63,961 2,780 | 386,805 8,729 83,433 | 111,913] 129,814 21,037 17,084 111,897 | 13,806 136, 658 | (19, 72) on i “bills 
ae ae 4 7.100 0 0| 326,327 71,344| 397,671 | 0 4,609 80, 101 32,096 | 280,865 | 5,811 57, 668 46,791 1,800 85,358 | 12,113 rendered. (32, 41) No. of cus- 
Tee OL 6| 239,100 0 0} 389,086 17] 389,103 | 0 8, 699 64,445 12,907 | S05,0521 ......... 129,044 68, 082 14, 136 siccsangeh Ven ee tomer accounts. (109, 133, 
Teiacaeel) 5| 137,300; 1 350 | 385,110 | 34,960} 350,150 | 0 6,619 | 54,788 7,085 | 281,658 | w 1,933] 75,081] 42,380 12,028 | 92,781 | 13,823 153) Aver. no of customers. 
eee eae 2 | m 120,000 0 0} 347,090 37} 347,127 | 0 3,986 42,963 3,980} 296,198) 8,569 62,743 57,440 | 133, 336 9,135 a 74,821 | a 14,304 
ee | 3| 76,100| 21 4,100) 287,389| 5% 24,214] 311,603 | 0 1,416| 41,355] 45,411 | 223,421 = 6,592] 35,568 | 18,187 | 148,791 7,865 48,684 | 6,215 > ee i —les sold 
ee ee 5|  25°480} 747763 | 231,669 | 3067432 | 0 7,962 | 37,263 | 56,077 | 205,130) 13,206 | 51,625) 41,152] 91,723 0 £2,908, purch. 101107. f > 
eee 3] m117.700| 0 0| 303,703 2'116| 305,819 0 1'947|  25,729| 14,939 | 263,204 810| 49,746] 33,189) 160,754 Penna. Elec, 22,769. 
area) 2| 37:500/ 0 0} 85,036) 169,981] 255,017 | 0 82| 22,861 Fee MOR EEOT «+s 25c3 42,800 | 30,349 | 146,088 OS eccaiaue Territorial deliveries after de- 
toaneeaent 4 1} 55,000; | 270 | 339,523 | —134,921 | 204,602 | 0 1,564| 27,774 8,110} 167,154] 8,957 | 33,907] 19,948 | 92,732 Se other elec. cos. 
46,000 0 0} 130,034 10,767 | 140,801 | 0 2,367 16,756 1,840 | 119,838 | 132 33,623 18,054 35,695 
55,000} 0 0} 207,848 | —73,986 | 133,862 | 0 1,604} 12,154) 1,142) 118,962} = 918 18,440 | 13,200 _—76, 809 69 iagler haan d Retail combined with whole- 
7,552,610 | 164 17,748,203 [32,160,419 | 3,042,608 |35,203,027 | 131,739 | 288,481 | 4,079,320 | 2,983,765 |27,719,722 | 200,762 | 4,680,326 | 4,569,234 |14, 488,051 | 548,676 | 2,743,018 | 489, a5 : sale, 
i 
Lévwnsbene: | 14] 1,998,000] 6 7,765 | 7,550,378 11,240 | 7,561,618 | 0 (v) o 876,811 | 1,045,839 | 5,638,968 | 40,755 | 1,046,841 | 760,385 | 2,673,023 | 226,267 | 891,697 0 1,178,480 | 154,992 ¢ Canadian Niagara P. 
said 22 | m 938,488} 18] 190,338 | 4,785,726 | —26,195 | 4,759,531 | 0 28,844} 521,478 | 590,101 | 3,619,108}  52,017| | 439,770| 312,206 9|k 73,617 510,499 | a 79,437 td. (see Canada), included 
Lenni ttle 7 | 1,011,375 7 9,300 | 3,121,235 6,734 | 3,127,969 0 32,509 | 334,996 | 108,263 | 2,652, 201 31,205 | 7 565,394] 597,359 562,844 | 78,777 in Niagara Hudson Power 
hooks 4]. 523,750 0 | 1,808,565 11,581 | 1,820, 146 | 0 8,302 | 212,492 15,944 | 1,583,408 | 10,360] 255,679 | o 216,255 279,373 | 42,277 330, Corp. System. 
inninnliil 8| 325,900} 43| 147,815} 1,591,549] 141571 | 1.733,120 | 0 2,390 | 288,471 28,488 | 1,413,771 | ......... | 433,375 | 285,505 | 657,881 3,873 1 vecesese | 383,915] 61,065 446,031 
ado 5] 511,750 0 0} 1,605,971 | —33,662 | 1,572, 309 11, 638 21,599 | 164,919] 114,098 | 1,260,055 (f) f 289,823 | 187,028 | 602,399 ! f 317,682} 41,463 367, 320 f Farm or rural combined with 
aie u 8| n 508,610 | u 13 36,870 | 1,504,875 45,377 | 1,550,252 | 2,250 17,445 | 220,636 48,185 | 1,261,736 31,976 | 290,118 | 187,118 | 593,009 ; 284,779 | 42,776 352, 784 other. 
suede t 5} 331,500 1 1,950 | 1,137,032 52,100 | 1,189, 132 | 0 4,640 | 121,422| 241,922] "821,448 ] 2.0.5... | 207,010 | 165,111 1,094) ........ | 178,958 | 19,863 199,179 
tte agai he | 6] 129,230 2 4,290] (713,968| 145.738] '859.706 | 0 5,658 | 121,536] 293,254] 439,258 5,972 78, 442 66, 283 115,534] 21,660 148, 606 Duke P 
Liceddueedio’ 3 96, 100 9 19°355 | 309,601] 4895715] 799/316 0 11,970 86,164} 125,605| 575,577 11,811 53,534 34,550 | 427,240 73,094 95,429 > Guen aoemie tk 
anadian 
boosh 8] 129,100} 0 0} 555,515] 100,173] 655,688 767 3,064|  70,749|  72,674| 508,434)  14,660|  69,747| 57,581 | 358,973 77,221 104, 422 Nive. iP. not included because 
Saatsand 4) 175;280) 1 5,000} 479,939 | 73,240) 553,179 0 3,756 |  67,956| 12,567} 468,900} 10,151 | 84,949} 86,013 | 266,435 —— 
oy, 3] wee) gle] Skee] eae] See) | ten Siatl wae] See aa): eet] Somel ree 758 
niiewinblaaland 75, 0} 240,317) 250,858) 491,175 0 0, ' 202 
L uneaied 16] 183;350} 0 0} 447,522 8,839 | 456,361 | 22,610 4.073 | 66,196 |  21,080|  342'402 7,510| 90,869 |  88,967| 139,764 12,355 | 117,094] 17,139 , ee to aiiaeed 
panied 4 41,250 | 20 65,436 | 384,035 5,633 | 389,668 1,992 3,250 63,456 56,467 | 264,503 16,372 49,815 45,315 | 143,874 14,745 12,594 
nine 4} 113,500 0 0} 385,670 3,201 | 388,871 0 1,899 34,324 200e 1 SOMME ons accu 65,457 60, 418 TRS 9,22 i Includes water heater service 
ican 6 50,604} 30 39,591 | 325,085 22,761 | 347,846 344 6, 358 60,621 91,635 | 188,888 17,464 60,627 59,543 17,230 (off-peak). 
ainda 2) 17,000) | 384 898 | 271,129 | 272,027 0 1,107} 50,002] 32,619] 188,299 6,439} 27,317] — 22,103 44,602 | 8,572 
peowehd 1 80,000 0 | 206,422 6,220 | 212,642 0} 115,400 13,176 0 84, 066 0 0 260 13,027 0 15 
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5 
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35, 000 | 70,920 140, 446 211,366 0 819 4,673 0 205,874 1,013 
5 5 5 : 5 no ~ : 5 | 


k Lines 20, 24, 71, 89, dt, 126, 
0 0 0 a 
+ , 05.315 vi Es 


122,552 132 136, 1 
615 free 
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3,001 re- 
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Snake co ichutieaeG piskend 6 183, 350 
Connells Serene Corp. 
Central Illinois Light Co. ..... — cashes ; 113°500 0 
Wisconsin Power Ligk Gs igi cesatbaetmmietrae inns ated 6 0,604} 30 
Northern Indiana Power Co. ..........ccccccceees 2 17,000 1 
City of Detroit Public Lighting Commission........ 1 000 0 
The Sanitary District of Chicago........... 0 0 1 
pager ed <2 BR Se aa 1 31,000 0 
ty 0 veland, Dept. of Pub tilities......... 
Southern Indiana Fa en (Sen 9 ama ; 32°80) 0 
City of Lansing, Bd. Ware & Elec. Lt. Commrs. . 2 58,750 2 
Central Illinois Electric and G: ee 
Boog ee eee ead Gas Coe nenenee | Sel 
|} Lake Superior District Power Co..............002- 3 16,490 9 
Mika Svik noon cavccedeiorress- 148 | 7,716,065 | 164 
West North Central States 
Union Electric Co. of Missouri and Subs........... 5 455,420 2 
Northern States Power Co. (Minn.) and Sub......... 19] 327.326] 25 
Kansas City Power & Light Co...............00e+ 20 283,925 0 
Minnesota Power & Light Co lice vasvecdpowines 5 30, 420 i 
UN t eee... oo xakdcGeccuad T 2] 7 111,500 0 
Kansas Gas and Electric Co............ 
The Empire District Electric Co. ............0000. 1 66,500 ‘ 
Des Moines Electric Light Co. BOD, sscachiiacde add 2] 107,000}; | 
joux City — P. &. 
Iowa Electric Light and Rewer Co. é ~— _ ae see i 38° 803 ; 
Interstate Power Co............cccccees 1 
Kansas City, Kansas, “or of Public Usiites... “i " 69°00 0 
lowa-Nebraska Light and — icasikieecveees 39 45,100 7 
Laclede Power & Light Co....... inno 3} 46,500; 90 
{aclede Power & Light Co.......+.csesereeeeeee. 5 25,107 0 
SNE i de canes 7 37,978 5 
ies eas on auirvicdbeeoeun 160 |] 908, 179 | 84 
South Atlantic 
Duke Power Co. a cicvediakeceeooatia 333 seee 
SS OSES Ee aI a NIE Ra 19 | °°°94. 439 22 
Cons. Gas Electric Light & Power Co., Baltimore. . 4] 250,950 0 
Potomac Electric Power Co.........cccccccccccecs 2 255,000 0 
Carolina Power & Light Co................ccccee, 2} 43,000} 10 
Virginia Electric and Power Co............ cade wa 2 7 
Florida Power & Light Co..............s.scsc0e0, 37| [39/028 | 0 
— Public nw ES RE SCE 8 "402 10 
th Carolina IR ccs detiachcndcues : 
Lexington Water Power =... enbandebiceccéone Q ene i 
Pinsete Power Corp.........cccccccccccccccccccs 
ware Power & Light Co............000cse0e0- 1 T 32'500 0 
a ck 6 vn iincccssndasaaceee 2 42. 0 
nce 4 19,570 1 
Seasceme Municipal Light Plant.............-.. 1 81,500 0 
Florida Public Service Co... ........ccccceccceees 3 28, 228 0 
PI SUP ROMIIIIID.  odncsccccccccvecceccccs g 91 ig, 318,248 | ¢ 26 
t South Central States 





Tennessee Valley Authority..................-0.:- 23 19 
ies Distributing TVA Power (Consol. Rep’t 0 sage 0 
fehetes Peter C a aes es: : 165,379 : 
aT an ae 
Kentucky Utilities Co. (Consolide 7), _. 10 72°70 2 
Birmingham Electric Co.............ccccccccccees 1 11,300 0 
Mississippi Power & Light Co..................0.- 25 15,170 0 
DOOM ss oreskesecs.ccccscseuseee- 10| 175490) 0 
Totals for section...... pik Anpobagebbiahecded 39,194 | 28 
West South Central States 
Louisiana Power & Light Co..............e.000005 "i 86, 868 0 
dg cwesnndcnddeiivene 4 206, 586 0 
i ec edcbGbeedccee 8 181,516 0 
Oklahoma Gas and Electric Co...............0000- 14| 7170, 176 0 
So ee enn 9 96,940 0 
Arkansas Power & ae Siockeibuckos ‘be theca 17 42,030 3 
Texas Co.. ‘eg " 98, 126 0 
Rew Orleans Puli Service Tacs 2 00000000000000 21 jis'70| 0 
Central Power and Light Co.................c00-- 28 61,503 5 
Southwestern Gas & Electric Co... ...........005- 
Public Service Co. of Okla... .......ccccccccccccce 1 eH ; 
Se og ws onc cetnbevbuces 16 52,442 0 
San Antonio Public Service Co................200- 10 98, 300. 3 
ee ie ew asakd 4 56, 529 0 
Panhandle Power & Light Co.............cccceuce 3 30,000 0 
WE I as Conckecciccncccecaces <tnd 1,587,522 
Rocky Mountain States 
Bureau of Reclamation (Boulder Dam) 1 
RO NN IN EI oon kv oc so.nvcsedccccsiecee 0 12 
Beene PUNE, Me RENTED, ooo cn ce ccencectoesviabe 29 
ee 5 5 13 
| Public Service Co. of Colorado. . pe eon ' wy " 
2A 75,000 | | 0 i 
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9 53 
0 4,320 54 
62,001 49,001 | 33/,089 23,909 | 172,808 0 123355 
A dg sees) Bie “A073 | 667196| —21080| 342402 (967 | 139,764 a ¥ 
183,35 ' : 45,315 | 143,874 0 56 
‘ 250 63, 456 56, 467 264, 503 . re:  - Hse 
41,250 | 20 304,035) 5,633 | 309.668 1'g09 | 345324] 2'727| 349921 onl ae 0 Pd 
113,500} 0 385, 670 eos | aabaes 6,358 | 60,621]  91,635| 188; sates | 128'803 0 = 
50,604 | 30 | see 1,107 |  50,002| 32,619] 188/299 ey ee 10,779 
80° 000 Q 206 422 7a 212,642 115,400 | 13,176 0| 84,066 , 60 
: 61 
9 4,673 0| 205,874 3,006 
oy me aeeae | tase 358 141947 | 20,585 a Re  Abrge 62 
31,000) 9 1. 0| 20,533 2,135 35°792 (i, Wee... 34, . 
50,000; 0 183,260 ; 1,173| 17,420 173 995 , a | eee 25,332 
$8" 750 : 139°758 341 642 8, 605 0} 130,852 0 37,272 65 
5,328 15,049 0 112,367 re 0 24,856 66 
46,238 | | ap O86 "581 | 14,997] 17,956] 95/790 0 15,698 ,633| 50 
: i 561} 16,091 | 6,825 555587 1,482, 458 , 862,878 
48 17 se ae 164 | 379, 792 7,033, 440 |30,520, 199 309, 661 | 3,621,189 | 3,001, 241 1993, 
307, 563 39 68 | 
8| 317,402] 401,412 : 4,110 2 , ; 
455,420) 12) 237,000 Si eee 12'746 | 227,096 | 747329 ret 81,677 rs | ke 449 nt 
327,326} 25) 129,335 97, 303 ,433 |  70,632| 48,247 4 0 41,128} 7,082 4 4. 
iol 1148 k 2,369) 64,074) 56,275 (d) | d 210,871 25,994 a 71,845) (4) 
5 | pe 20 94,911 ee 413°803 2,012) 36,762] 20,474 “oti ss 
T 2) rin, | 90 69 
89,000} 0 0 48| 305,033 7) fe 17213 | 106,223 6 0 a asl . 
66,500 | | 26,720 eo 244439 1507 | 34,272 ‘ 900] 211610] (a) 4,592] 9,004 zat |? 9t619 7 
al st 386 | 242,027 5,068 | 35,413 32,371 | 24, 74,138 0 0 
58. 803 2 17460 202,923 11096 | 304019 2,256| 22,307 138, 328 ; “ 18. 150 78 
50,886 | 22,946 ; zs 
1,630 37,729 136,170 ’ 5 714 shite cas ’ 
Geese] 1] 7065] tye.tes| 33,257 | 703,368 0 16,299] 14,838 38/960 | 311733 999 | 4,265 4) oe) 178 0} $staze| st 
45,100} '7) 2,235] 127,312| 28,452 | 155,764 1) 2 15,101 | 90,241 0 0 41,794 | 10,004 351 82 
Stor | 0 0} ‘seras7 | 51,949 | 118°406 oe 3 0 29,240 | 10,505 83 
’ : 25,958 5,580 i yas aie | aac nee | agen 
37,978 5 4,930} 104,248 62} 104,310 ase sy - “7,283,671 | 1,080,617 | 2,848,427 | 130,055, 251, 546 , 362, 226,055 
1,908,179 | 84 7,498,322 | 221,206 | 7,719,528 ’ vc ‘i 
aie guaD phuaraag | «0° quail tics. ccveg Mie pease Bruen }un BIT ocd cana een 84 
bibs te Mi eteeiee URES ECE sss cecsy Bwnpeeras 0 scaariiee ees 1, 088 OE iad: ' 
Ceantakss Bw lee 2,363,375 589° See Os Jen, oa ‘ii $09 338, a 155,662 - 250,721 258,457 279,942 86 
eae 78 | x 150,221| x 9, 
944,058 ere 2, as * 112.716 | 15284 f ase : tee’ ass 112,150} 88 
206,050 338" 302 923, 281 2,303 | 192,988] 131,600 352 159,362 | 89 
33,133 | ek 7,786| 85,508] 27,945] 619,910 i tel tant ae 3,537 0 1,608 | 141, $0 
30,535 19,425 774,282 te 13°272 80°517 177 324.979 123,349 122, cs 102° 461 5 82.746 + 
0 1,846} 418,945 Pas 56,325 13,126 | 274,924 + ont 104585 0 = 
30°00 237,285 | 52,507] 289,792 8 3,558 | 286, je g o 
47,419 | 102,649] 74,284 , 11,096 
5 | §4,193 | 192,917 | 33,488 | 226,405 1'360|  16°477| 12129 | 190,741 y 42,961 0 96 
: : 205 — ge 3,732 25,492 ‘ : as 24° 241 we ebay eds 98 
: ,898 6, ; , Sr. tices 
| 7 159; 286 a 159, 286 7 19; 641 3,753 | 135,892 42,168] 40,221) 43,972 “ 
0 0 , envenastaamaael 
14,621 7,923} 41,643 0 
7,230 | 18,324 5,719 “1,299 267 |"17687-028 |-2-912-723 | 122,596 | 380,103 
— aaa 9.199.109" 195408 5 I} TE 73,475 | 1,203,897 |" 939,335 | 6, 550, 480 99 | 1,299,267 | 1,687,028 | 2,912,723 
gi, 318,248 | & 62,199, ’ - 
12,376 6,374 | 969,592 0 101 
132} 207, 148 [21,381,183 ’ , 0 
a.083] sere de | See me | Brae ie] ihe {ier | Be ‘s 
o} o 0} 944, ae ies 5,630 | 321,782 | 1,127,055 32,305 | 121,652 3.281 a ree 13 
2 342,618 | 95°34 457,959 7,962 | 65,046] 65,827 ; ‘ 105 
332.958 1,960 36,049 0 263,118 ae ae 0 = 
0 (m) 332,958 a 1,251 | 37,193 | 13,577] 187,107 | en ewe eo 
0 4,587 | 224,541 | 239,128 1'004| 33. 158,419 31, Soar —aeeaoe |S Be “S0-3a7 | 685,370" 
78 5918167 | 2,003. 969-| 7.987 201,024 | 888, 285 | 2, 669, 458 ro ee , 
978, 003, 33,519 108 
20,257| 16,610] 213,579 7,605 0 33,518 10g 
0 0} 642,245] 103,057 a yg | 24°369 173,859 4.715] W102 a ag 99 M0 
4|  206'5 0 0 21; 234 87625 | & 67.311| 18,362 | 630, ae 87058 | 12,094 12 
8 181,516 0 0 1,945 k 6.175 96,090 10,117 540,077 "582 : 16, 332 
14] 7 170,176 ° : a (o) |» 122,308] 91,683 | 424,056 ' , a si 
9 940 
se 7,331 80, 208 61,408 | 347,762 Sas 40'629 5,305 ils 
17} 42,030] 3] 65,968 334,110 () | 87,952] 17,725 146 13836} gM}. -IBydO6 4 pn 1 "9°090 408 116 
11] 98,126] 0 0 900 4,383 969 | 91,676 7,469 | 27,557 238 , 
1| 138,000) 0 0 0 3637 | 36,566 0 130, 437 a 0 534 18,543 117 
6 | “Gia! S| sel maa) sae 25'524|  61,890| 17,634 ‘caps 8,565 14,824 a4} 1,05 He 
. , 7 2 ; 2ST it =88+——B ts FF eocceces "993 119 
41,406 | 16,496 o,77 705| 5,861 10, 
9| 55,5151 0 0} 255,263| 56,646 | weet ite ooo 2,959 2 7084 689 11,302 956 855 120 
16 52,442 0 0} 267,994 ' 2'073 33,529 15,742 23'082 1’ 165 0 11,040 y 3,354 
" 329} 0 OT 42932 | "387 1,244] 16,367} 10,785 ate : : a 
4] 56,529) 0 2,449 WEE cscs cee 
305 8,848 2,575 _ 2,449 A ex. 
3 | ___ 30,000] 0 107, 582 28 4, 444 | 907,063 | 908,040 ~ 836,416 | 1,119,994 ; 
158 | 1,587,522 6,304,827 |" 696, 603 124 
22,519 | 2,464, 353 2,738 BES oh awivinT csoteccan tee 91,072 125 
0 2,507,932 0 ggg » 1757493 |” 14218 59,915 55,378 Sas 
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24, 71, 8. atte, 12 
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free oe i 
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All sales to other utilities via 
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—_ 140, 161—JIncl. in 
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ae steam, (46) One One 
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combined. 
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6) poser (131) Aer. pwr rng rates 
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oper. Col. 13, incl. “firm 
Bie. (10) San To las 
St: eadelioenees. 
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eet 0 0 50,067 0| (@) |» 122,308) 91,683 | 424,056) 8,974 16,332 99,044 | 20,809 1 i;996 | 133°265 
ang, bperamase Power & Light Co............20+++++-- 42,030| 3] 65,968) 162,599] 334,110] 496,7 0 7,331| 80,208)  61,408| 347,762 3,650| 43,465] 52,636 4,997 60,330 | 17,088 rb 1.535 
4] Pate See, ae snkiileedeibas Senge ba 98,126] 0 0} 475,521 3,900 | 479,421 0} @ |e 87,952] 17,725] 373,744 2,787 208 | 89,918 5,305 Ot: ee 1335 
2 | Dallas Power & Light Co............scsse0cccees- ed 4 Be o| 470. 34,938 oa 38,968 | 91,676 | 308,079 1 -:.-- 530 146 0 ; 93, 14,729 573. 
eee eee eee ee ee eeeeeeeeee ° > ee ‘ 5 ; 24 130, 43 27,557 eee ene , 
117 |, Contzal Power and MA tcc ,503| 5] 15,000) 287,352] 33,553] 320,905 0| 25:524] 61,890]  17,634| 215,857 7,626 "64 0 i w73| 189343 314 
Southwestern Gas & Electric Co | 
11g | Southwestern Gas & Electric Co..............+4-. 55,515 0 0} 255,263 56,646 | 311,909 0 6,707 41,406 16,496 | 247,300] ......... 88,772 8,565 
TOL BL pen eg ioctl 99,241 | 0 0| 256,676| 35,011 | 291687 0| 2/603] 38,056] 25,161 | 225/867] 1,795 27°98 ep OT oes 14,824 1,056 
1D | Srp Ango Fue Servi 6500000000000 sem) §) | 8] mae) sg) meee) oa] se) ag) ae) eae) at) | ee 3 M30 fs 
PS ee . : . ° : . . . > ° 82,533 : 
122 ‘aso WUT e ky Deanendvacsantencied 56,529 0 0 142,932 357 143, 289 4,372 1,244 16, 367 10,785 110,521 2,445 21,024 | y 23,082 0 y 354 int 
Panhandh 
23 1°" en“ & Light Co..........+.0eeeeeee- 30,000 0 0} 107,582 28| 107,610 0 305 8,848 2,575 95,882 265 1,765 et Os SB ons a ccnen 954 219 
ee Rern there re nacvan ers. und 1,587,522 82,068 | 6,304,827 | 696,603 | 7,001,430) 39,310 84,444 | 907,063 | 908,040 | 5,062,573 57,949 | 836,416 | 1,119,994 86,599" 209, 31 Tr 194 
sorean of Rocky, Mountain States ; 
124 | The Montana Power C # a 9 2,507,932 0 | 2,507,932 0 15,353 | 22,519 | 2,464,353 |" 5,707 0 BE Rca ictus fi sibs peene 1° keene 72 
125 | the Montana Power Co.....+-.+.se+sesseecevee 0 1,525,301 | —33,505 | 1,491,796 0] (@ |» 175,493] © 14,218] 1,302,085 3,801 55,378 91,072 10,946 | i. ii4 1,300 
Be PMO U NMEA occas ncet ones os csodscscccas 5 306,058 | 434.400 | 940, 498 0] 6,608 | 154,267 | 9,763) 769,860] 16,217 d 626,156 340 d 12,179 
malas Sate: ; : : ; y , $ 59, 0 . 
12g | Public Service Co, of Colorado................++4- 114,507 492,067 7,607 | 499,674 0 4.941 | 71,142] 49,281. | 3747310] w= 7,627 78, 0 * ie's anaes 
a itt katona te a 10,000 251,147 | 111,362] 362,509 Gi 52,460] 62,415 | 37,073] 200,508] 06,507 | 13,005 | ......... | 100,298 F020. | ooeescacs 
Wt Wiubteawiene...........00., 28,000 __ 169,154 |_—33,296 | 135,858 o| 0] __19,178| _”0| 116,680) 4,948 zwei | 543435] 21a 2; 003 3864 291856 
Tai iiivecetucckevcsicess 75,027 ,440,792 | 6,183,791 1,025 | 6,704,816 0| 84,043 | 594,071 | 3,018,278 | 3,008,424| 145,985 ~~ 842, 848 | 1,319, 339 113,415 | 2 329,459 | 55,895 rae 
wiktemtare . 
131 | Pacific Gas an Tie wait caks 0| 424,175 876,794 1,461,867 | 5,728,404 3,482 | 71,356 | 1,243,998 | 258,714 | 4,150,854 | w 673, 337 83 233 
132 | Coes of Los Anocles, Dene of Wace ie Bower 222] © 4| © 439250 | 2 24 | 2 656,920 21,188 | 3,618, 199 0| 7,192 | &' 647,737 | 519,077 | 2,444,193 | 424,027 + 7521982 | 1,054,290 243,261 139383 Sees 138 
133 | Puget Sound Power & Light Co 3| 187,500) 6] 374,605 40,075 | 1,691,044 0 11,405 | 261,056 13,936 | 1,404,647] ......... 734,018 | | 261,030 0 a 87,883 132 
They Washington Water Toor Gs Re ae ene er ehh 3} 104,500 210,685 16,468 | 1,155,039 0 13,994} 254,910 29,907 | 856,228 228,218 | 323,653 43,154] 19,555) (f) _ 23.125 133 
reteeeeeeeeeeeees 0 0 203, 534 | 50,323 | 1,033,419 0} 15,824] 142,309] 118,313} 756,973] 19,815 99, 427,821 37,636 | 39,269 10, 390 mare | tae 
Portland General Electric Co ! ° 
watiteteeeeneseeeeees 3] 90,000 155,751 | 744,545 0|& 2,327| 129,486 1,332] 611,400] 18,845 94 50,031 
at uoerionn =) ig hae ce eae 1] 15,000 18,879 | 600,284 0 3,920| 85,978 | 351,655 | 158,731 | wm 14,185 28 106 ay ioe 3260 | 6'598 136,511 | 136 
See eer ents Ata sas mm toresee sss: 2| 42,500 360,709 | 548,761 0} 15133] 65,203} 159052 | 323,373 635 55,446 0 0 39,208 | 137 
City of Seattle ae ( of Li — coeeess 0 0 0} 525,993 0 1,238 | 32,273 | 492,482 0 0 0 = 0 0 0 0 ~~ as 47,260 | 138 
ia an a ata | 1] 469,701] ( 87,139 | 15,956 | 366, 606 0| 119,978] 82,378] 113,802] 19,833 | 30,615 0 83,920| 9,319 139 
ity acoma, ublic Utilities........... 2 34,000 0 | 
417, 408 0 1,343] 65,073 9,701] 341,291] ......... 63,980 | 37, 469 
The Nevada-Cali Beet Comp. ..sssessesedeeee. 2) 8,135 00,366} 416,921 & 195] 7,925] 95,740 | 44,305 | 268,756] 44,255 | 34,803 | a 140,511 | oar | 4820) OL casi 28'093 | @ 61334 tat 
San Diego Consolidated Gas & Elec. Co............ sass 125,126 | 283, 301 0 4,470| 59,019 6,003 | 213,809) w 13,634] 74,401 66,120} 52,025 3,272 1,662 2,695 49,940 | 13,819 $42 
Inland Power & Light Co............0c.eseeseee: 4 ge 240,845 6, 337 ot : one 7. sa = 110, 42,552 50,918 55,579 43,070 6,438 — a. ae 14,141 144 
; 145 
Turlock: Modesto Toren. Discics eoccccccvcsseccs 45 16,235 1 58,769 127,074 185,843 Olek 2,843 29, 327 4,775 148,898 440 61,078 22, 636 61,459 2,887 0 398 49,212 8,736 
cohen O. hie... 1 1,000 120| 180,077 0 15,364] 15,169] 77,671 71,873} (P) (P) (P) (P) (P) (P) _|P 71,873 D 146 
Peers at ieete Gen 01 scaapiag ao] tshe70] = 8] G.30 | 56 | » 144.384 0 1. 58RD as o 
Merced Irrigation District.........csccccccccceed te vecusl 4,687 140,945 : 1,378 Oe ba dan aoe “ 2,997 273 ° 398 4,591 458 19 
Totals fo Re Ne eken sana eT | Sa A 112, 6 eee laa 0 e 0 9 9 
als for section z «+101 1,528,295 3, 208, 256 7, 600,980 |18,509,228 3,677 | 171,885 | 3,200,513 | 2,602,522 1, 254, 837 3,712, 350 943,871 | 703,171 | 295,594 2,190,565 | 421,553 ” 
Shawinigan Water & Power Co. and Su of Ontario (g).. 1 20,000 1,140,000 g2, 763,004 |p8,673, 283 |-c-eeeeees[eveencencee[tet nner cueleeessaes cceleaesnecc ss afeeeee nen s cule 
ee ee ee ube... viene: 0 a 1" 223° 739 |°5'923" 888 0 23° 856 405,984 689; 156 494i 105; 288 | 2° 560,323. | 746i ia, 363 “02,038,362 elise» iced cchede 90° 198" "33° 5ij sleeves 382°) Raa rar aes” 151 
Gatineau Power Co............ grote ene 6'750 Resor ‘956 3, 300, 437 | ! O) easy | Watt 634 ins 175,927 aa 0 a,f223,572 | a 36,678 a 
Saguenay Power Co., Ltd...........ceeeceeeee ee 0 0 | 2,362,812 | 115,508 | 2,478, 320 | 0 0| 15,283 | “832,703 | 1,630,334] 0.2... | wees | wee ee [ROMMEL ccs | os eee, ere “T ee a | 
Gent Notuney Power & Ligh Gas Lei Tolcaed 0 0 | 1,479,644 0 | 1,479,644 0 53,144 | 84,301 | 1,342,199] ......... EMO i. | steaenys ; 
Winnipe Flecsric Co hp RIN. a wc conaueea 0 0 | 1,235, 333 57 1235" 390 0 1,074 106,896 8,414 1,800 3 958 1’ 107’ 363 eaceccscce | C8OP GCOS § CGeeeecesce F Geeesese 1 187 -¢aacane 156 
Canada Nocthorn Power Gorp, Usd. ......0c...) 6 | 7 ‘9% 830, 659 0} "830,659 0 | Sumi os 0 45,270 | °217,378 34,953 | 306,716 5,146 HH 
edie seas Bae Lad tn 0 6 al. 475,132) 274,772 749,904 | 0 8,760 ee et MEE col bae ae. Gees es) Oe... 4,243 io 
’ g ; E6COCCS de B eb eeweceoe | Cte SoeCene FP Coceqcesd § cesaetens FF ceecocesces § 06 0¢6086 § cod adeeceih sesapawdar Et eoaccecece | TOOT OCteG Biegame 0646S BeRee Gee E COPS Gee AO OERee | 24964 ere 
City of Winnipeg Hydro-Electric System........... 1 11.000 115.820 ee ee, ae Ce Ic ant i i Ce Re ke ee 160 
590,672 | 87,573 579 
Chamhil River Power Con Led nei 1] X 17,500 X211,325 | 504,689 0| 3047689 | 83,149 9 s40| 36,521 8,605 | 366,574] ........ 7) ost 8o 77138 | 181498 srs eer 161 
Seiv tah Pat Gaviel..,........-...sccse ° : 74,900 | 349,027 0| 349,027 0} 14,845 0 es suastia h <dedl aa 790 oss $91,088 =... 7 162 
Southern Canada Power Co. Ltd..........ce000e : ; 54,200} 256,234 o| meee) 6.08 }......... 10,342 | 20,872 58 24 mm) wee aS 0 —. ia. a 37 |i a 
reer aston SIERRA TES oes 0 0 ,865 | 215,244| 35,631 | 250/875 1.232} 39,871 | 70,910] + 1387862 923|  18,939| 10,267] 84,110 0} Q 21,157 4,542 29.279 | 1o8 
The Nova Scotia Power Commission............... Zz 318 : 
Montreal Island Power Co......ue-e0.00ccoveeof""G) ) 2 at atin mm) : oS) eer coer Cer: @ gat ee oe 0 0 £3 3,538 | 166 
ecm oe X 4,000 X 12,200 | 109,167 | 205,025 | Ri cde seks} + santas 464 | 204,561 ()  |f 80,946] (d@ |d 86,066 12,136} 24,797 ( , 0} 167 
Totals for Cunle ee eee saat _-,143,205_ vm l, ee Si wen A 8 34,924 375 4,726 9, 102 19,521 0 el Sais 13.195 io 
coil 645 |;19,075,645 |g2,715,577 |z21,791,222 | 84,189 | 45,408 | 1,141,595 | 4,598,816 |15, 921,214 9,054 | 770,266 | 490,227 |11,508, 012" 198, 638 | 2,883,702 | 22,037 107,138" 11673) o 
exico . 
The Mexican Lt. & Pwr. Co., Ltd. and Subs........ 31.000 | 
; | 1,083,184] 10,385 | 1,093,569 0| 21,165 | 361,245 0 711,159 1,435 | 91,183} 44,125 3,548 | 12,337] 74,798 | 483,733 201, 326 
_Blectric Railways ard Electrified Railroads sa: oot. a06 t 178 
The Pennsylvania Ri ny 8 oo | o 0| «oct ost (o 4,004 |c 1148.80 SUMMARY OF GENERATOR RATING AND OUTPUT OF LARGE UTILITY SYSTEMS 
en ae NEE ERS 1 220,000 0 0| '657'226 ng sh as ——Number of Generating Plants and Generator Rating Enersy Rec'd by Purch. linia 
Board of Fekamnacedion, 'Y. Gay Genes 0 0 0 0 0} 589,565] 589, Region rs ——All Plants——. ——Fuel Plants——. ——Hydro Plants— Generated (Net) or Interchange and Purch. 
aes Pn akdnei 0 0 0 0 454,048 454,048 United States (¢).. o ‘ — oat 3 aah, — pos Rating, Kw. No. Rating, Kw. Thous. Kw.-Hr. Thous. Kw.-Hr. Thous. Kw.-Hr. 
Philadelphia Rapid Transit Co...........sseeeeee: 0 0 New England.......... 17 "176 2,483,765 46 wed? | BO 764728897539; 818 Mee tit 65°92 
Teasslets Bogle Taree Co. 0 0 314,867 | 314,867 asain Kaede = »719, 130 764,288 7,539,818 1,526,111 9° 065,929 
eer reek eee onee O--~-~---°---n2- 0 of. 9 S67 | 314,867 Middle Atlantic. .-..... 22 291 9,300,813 127 7'552,610 164 1,748,203 32,160,419 3,042,608 35,203,027 
Deseny Hlowated Bwana ie Go 21 180,000; 0 . 3,466) 243,466 East North Central... 28 312 8,295,857 148 7,716,065 164 "579,792 28, 486,759 2; 033,440 30,520,199 
Nostolk & Wereern Ralway Go..s..-c-s-cesccsee 1) Be) 8 0 79,407 | 171,380 South Atlantic (f). is tay owtacs ‘St Wares $3 Faiele— Grawtise «2, ta9tt0s8a3" 263 
eeeeeeeeeereeeeresee ; 36, 875 131,973 eeeees ’ , ’ ’ 3 263 
Pacific Electric Railway Co........++seeeceeeeees Wor yord aes Bsns te 169 49° 390 53 Say! ans = 136, 069 5,978, - 1003, 969 7,982, 136 
Pacific Blectric C0. -eseseseseeresserseess 0 | ee 0 uae! ee y West South Central... 6 ,669,590 158 1,587,522 i 82,068 6,304, 696, 603 7; 001; 430 
aa ub s Service Co. bicsinc ait Bieeocidtstala 0 ot. ; 124,905 | 124.985 Mountain.............. i 96 1,655,819 23 215,027 73 1,440,792 6, 183,791 521,025 6,704,816 
a Chey Baril Toa Oe ce | 74,000| 2 2\ Zz 16,000 > ae Co se 20 250 4,736,551 80 1,528,295 170 3,208,256 15,908, , 600,980 18,509, 228 
una ania ak eilieads orl 0 105,631 | _ 105,631 ae ; me «ee 6 eee 718,877 21,791,222 
op ececceceeece : bead Aiea siglo was ‘ . ; : 1,093, 
3,270, 487 | 5,467,768 Railways and Railroads... 14 14 965,955 12 949,955 2 16 ,000 2',197,281 3,270,487 5467768 


















































































































































































































































Bee] 170.13 0 0} 629'524 2935 | 652° 459 O}k 6.175 96,090 10,117 | 540,077 | w 19,168 90, 120 98,025 | 288,503 8,058 14,u79 w ¥,oUv) t1y,70N) ot, 0U8 102,244 J Ut ate 2s ~ 
peta , Me ue 0 0 $7980 Bee 638° 047 | 0 (0) o 122,308 | 91,683] 424,056 ‘ 70,442 | 74,582] 218,938 | 2 34,788 16, 332 10, 562 ; 135,265 | 112 Oy) Distinet rural rates 
ah ibaa a 3 , 968 0 7,331 80, 208 61,408 | 347,762 3,650 43,465 52,636 | 226,563] 1 16,451 4,997 4,807 | 60,330) 17,088 113 
raseeoess 42,030 3| 65,968 162,599 334, N10 | 496,709 i.e ole a £7,952 7,725 | 373,744 2,787 89,918 | 184,897 | 30, 629 5,305 27, 301 | 13,250 114} Line 86—Col. 12, incl. 
eeeeenees s 938 4,383 ’ ’ eeecccece , ’ ’ esewece , a 070 
BBA eabess< 113°730 0 9 344,249 ~—ie 344227 7 0 3,637 36, 566 0| 304,024 390 130, 437 42, 150 7,469 27,557 76,583 | 9,090 116 oper. Col. a incl bem firm 
se eeeeees 61, 503 5 15,000} 287,352 33,553 | 320,905 0 25,524| 61,890 17,634 | 215,857 7,626 964 | 90,514 ,440 0 51,475 | 18,543 117 For 
d , (150) San San eae Le. & 
laeseesy 0 6,707 41,406 16, 496 stan sdaad 88,772 | 86,865 3,923 8,565 : | ia 14,824 1,056 118 Pus ae eae 
We this >’ + . : ee a 0 ; 38,056 | 25,161 | 225,867 1,795 27,998 | 136,967 2,959 705 5,861 60,098 | 10,993 543 119 7 —_ 
Dintheend 52,442| 0 0} 267,994 274, 473 | 0 9'618|  44,345|  77,768| 142,742 1,101 32,545 62,767 , 888 22 11,302 855 120 i 
Fit ae ; 3 1,100} 233,108 260,411 0 2/073 | 33,529 15,742 | 209,067 3,235 82,533 503 2,232 0 11,479 266 121 |] » Commercial. 
sil tea listed 56,529 0 "ol 142,932 143, 289 | 4,372 1,244 16, 367 10,785 | 110,521 »44 y 23,082] 2 51,765 1,165 y 3,354 121 122 
a 30,000 0 0} 107,582 107,610 | 0 305 8,848 2,575 95,882 265 __ 2,449 90, 423 35 | serene eee 954 219 123 || * Industrial or power. 
Mitte saed 158 | 1,587,522 | 11 | 82,068 | 6,304,827 7,001,430)  39,310| 84,444) 907,063) 908,040 ~~ 57,949 | 836,416 | 1,119,994 | 2,645,506 | 138,926) 86,599 209,315 12,194 
4 Estimated figures. 
aed 0 15, 353 22,519 | 2,464, 353 5,707 0 2,738 OS occin ic A <scdasaps | ~o-geeeel 72 124 
ed ; a Peet a aera 33 san Saas | 0 ° » 175,493 ,218 | 1,302,085 3,801 59,915 55,378 | 875,848 8,593 | 91,072 10,946 125 |] B Output of leased plants. 
seeeeeees 61,985 | 29] 178,192] °506,098| 434,400] 940,498 0| & 6,608) 154,267 9,763 ; 16,217 | 93,332 | d 626,156] — (d) 7,720| 20, d 12,179 126 
Bi cea ae "535 13 101.875 732.092 34) 457 766 549 0 4,681 89,057 443,590 229,221 26,875 67, 708 59,122 72,623 2,893 a 10,488 127 
st eeeeees 114,507] 10 42,975 | 492,067 ,607 | 499,674 0 4,941 71,142 49,281 | 374,310 | w 7,627 72,997 78,106 | 207,198 8, 382 o 18, 346 36,514} 128 |} D mag ag 9 pe 
' cos. tbe 
acta . 0} 52,460] 62,415 37,073 | 210,561 86,517 BOON) onan | WUEIEE vcccceccn | <*++gines see secce 6,689 | 129 affiliates also Litchfield -E. 
Me sates 28 '000 : re. ie Sine 135°858 0 0 19,178 0 948 24,270 22,481 54,435 2,140} 2,003 3,864 29,856 | 130 L. & P., Granville El. (40) 
ba dteg a5 | 35,007 | 73 | 1490-792 71,025 | 6,704,816 0 | 84,043 | 594,071 | 3,018,278 145,985 | 334,645 | 842,848 | 1,319,339 | 29,728| 113,415 55,895 4,979 Incl. Comm. Ed. P. S. of No. 
: , ’ ’ ’ ’ ’ nae “Ta = ino 
| ° -? cago 
Facies | 3,482 | 71,356 | 1,243,998 | 258,714 w 673,337 1,831,552 | 650,915] 63,995 | 233,283 156,997 897,759 | 131 Dist. Elec. Gen. 46) 
ssesseees 0} 424,175 | 49) | 876,794 te | ames | 0| 75192 | k 647,737 | 519,077 424,027 232/952 | 1,054,290 | 42/797 | 243,261 383 537,359 | 139 Comprising. Wis. E. P, Wis. 
Feeeeeee 3| 187,500] 6 40,075 | 1,691,044 | 0 11,405 | 261,056 13,936 | 1,404,647] ......... 734,018 | 261,030] 64,016 Of. aes ic, a 87,883 460,321 | 133 7 ee is. Mich. P. (55) 
Vcewdan i 3) 104500) 12 16,468 | 1,155,039 0 13,994 | 254,910 29,907 36, 22 228,218 | 323,653 5,427 43,154 £172,209} 23,125 196,230 | 134 - - Menemians & Marinette 
aa 0 "ol! 2 50,323 | 1,033,419 | 0|  15,824| 142,309] 118:313| 756,973) 19,815 |° 126,340] 99; 427,821 6,506 | 37,636 62,638 | 10,390 79,920 | 135 at rs (101 es Eve. 
bias | 0|& 2,327] 129,486 1,332} 611,400 18,845 | 145,540]  94,903| 266,693 13,249 | 50,031 105,055 | 14,809 136,511 | 136 ton Uril. and Old Dominion 
ORNS ; tt 2 ser aes Naas es | 0 3,920 85,978 | 351,655 | 158,731 | w 14,185 54,942 28, 106 59,391 1, 566 a 25,260 6,598 35,208 | 137 Pwr. 
shreveses ) 42° 500 1 188052 548 761 0 1,133 $5,203 159.052 323, 373 35 50,828 55,446 207,958 5,506 : 6,38 696 47,260 | 138 
SPF 3 ’ 0 1,238 : : 0 | 139 
phsaaees 7! 30,000] 4 469° 700 trl | @ 87,139 | 15,956 | 366,606 0| 119,978] 82,378 | 113,802 | 19,833 | 30,615 83,920 | 9,319 96,897 | 140 |] © Purch LIRR ee 
| ’ 
biaisedisted 0 1,343 65,073 9,701] 341,291] ......... 63,980 37,348 | 219,904 7,198 469 jeiteies 3,865 141 
be dcate : nett ; 416921 1k 195 7,925| 95,740) 44,305 44,255 34,803 | d 140,511 (d) 907 48, 280 d 6,334 142 || H No-charge energy, entered in 
Ca ed 1 10’ 000 9 283,301 | 0 4,470 59,019 w 13,634 74,401 , 52,025 3,272 1,662 13,819 143 this col. for convenience. 
Seca gad 1 99000! 0 264,027 0 3,643 38, 676 1,601 | 220,107} 42,552 50,918 55,579 | 43,070 6,439 14,780 14,141 144 
Skesewe< 0 . 0 2 240,854 0 0 240 240; 614 0 0 0 0 145 
Olek 843 29,327 4,775 | 148,898 440 61,078 22,636 61,459 2,887 9 8,736 146 . rab, 24-250; oni — 
ecceccsest 2: ’ ’ ’ ’ , ’ , ’ int. com 
teteeeees ‘ T0900 2 180:077 0} 15,364 Bie) en) en) | | Om a Cr. ine 147 hydro, 166, 800. (183) Leased. 
ecig 3h aie - 3 Sa eat 0 7378| 6,524] > "151 | 132,892 112 4,896 2,997 | 124,216 273 0 458 is 
ikkawees 0 —/. 1 . 112’ 693 0 0 0 | x 112,693 0 0 0 0 _ 0 0 0 Sad ae, 3 150 || O Gross. 
Ms soca’ 01 1,528,295 | 170 | 3,208, 256 | 7,600,980 1187509 228 3,677 | 171,885 | 3,200,513 | 2,602,522. 1,254,837 | 2,394,581 | 3,712,350 | 3,866,227 | 243,871 | 703,171 141, 177 |2, 190,565 | 421,553 
” Sa ab capi he 
O(g)----| g] 20,000} 451} 1,140,000 }-5,910, 279 172,763,004 |p8. 673,283 |------2----[ececccecccefeersreecseels osigkonsa onbse chabubed diseo swe 6cdcalecie sane cpscheesdeneeds oivchenasaawdbeneesowscncl®®** oan tcetiaail nes sesulieweldel giles bee (eed Sete Rises ocean ei hkeged eee 7 ee 40 com i 
waraeeee: | sl & £17793 739 (5993) 688 0'|""*" 23/856 |” 405;984'|"” "689, 156 4,941 |""""70, 154°] 165; 288 |" 2,560,323 |" "7/461 | 18,363 90, 198 |"""33;5ii ne | 
1 Subs 1 20,000 5 3 300,437 0 0| 146,142 | 1,062,253 ) 46,609 | 175,927 | 1,623,420 16,520 | 129,566 0 a,f223,572 | a 36,678 153 |] Q Electric boilers. | 
Sep iee 1 6.750| 17 | 3°005 914 99 | 0 0 51,437 | 1,411,634 957 11,955 ; 1,516, 144 1,342 3,620 17,949 4,150 154 
Da cade’ 0 0 \ | 5° 362'812 3" 478" 320 | 0 0 CREE TCU MD PA AIIOOD ccc cccec P tbbvcerne P veccackoe f RAMRMMED ccencanca ] Seeeenevs B gigjsncuc MMsUSBAOO IE tess. Oia lPaaskears se eeeees 155 
| 2,502, 4/8, T — Line 72 — Also 250 kw.int. 
ciated | 0 53,144| 84,301 | 1,342,199) ......... Ee ens sanehs Bugicsebca eine aad 1 Bs canis b. sdby. 95 Actual 
oe 0 0} 5 11235.333 1238390 | 0 1,074 | 106,896 8,414 1,800 5,317 3,958 | 1,107,363 568 1,187 pe a hee a Ae 
liediesekesid 1 | X 12,000 3 "830° 659 "830,659 | 0 0 86,594 34,019 0} 104,076) 45,270) ‘217,378 1,653 34,953 5,146 158 121500. mit) ‘aera 
bh ical 0 0 9 475,132 749,904 | 0 8,760 57,236 fawee dae 30, 165 22,244 630, 036 1,463 hea tae 4,243 159 capable capacity, 164, 
besesroecs 0 0 1 000 g 611,083 g 6ll, 083 | sae ee aa ee eccceccoce eeesesess snesetewe O60 ee ees eecccccece ceoeccones ibe e tees eecceccee eeccccsecce coos csose é6404 800 cevtccoes eeceseve ee cececces 160 
er 11,000 2 | 90,672 | 0 (i 87,573 579 0 27,915 100,244 14,866 0| U158,476 ® 2,463 3 161 U Off-peak. 
Jeneeees X 17,500 5 504; 689 504 689 83,149 °,840 er 8,605 eee So 77,135 181, 498 12,050 0 be a bomen : 16, 154 113,070 162 
ecccccces : 0 ’ ce eeeeece sees eeeee ’ revere yy ec ccccces eeecacays , teeeeees tee eeeee 
ee ors are the seo3¢ | 1.0401 ......... | 10,342] 20,872 58 212 | °° 223,423 4i 0 0 137 60a] ion || X Kea. 
ee eictaeae 0 5 215,244 250,875 | 0 1.232 39,871 70,910 | 138,862 923 10, 267 84,110 3,466 0} Q 21,157 4,542 29,279 | 165 
Nitendo eee. 244.128 244. 400 | 0 0 11,083 ae 187,456 (f) ; i 1 186, 195 2 : f 3,511 3,538 | 166 || % Mainland system only. 
eee oe 0 1 ; 238, 094 0 0 , 0} 167 
LE a aad 4, nae | BS esac aa aca 464 | 204,561 (f) (d) d 86,066 616 12, 136 24,797 (d) 29,371 | 1 
(gee xiseni 3 oan tae Q 646 | 17,844] 91,751. | 34,924 375 9,102} 19,521] ‘1,2 0 0 5,414 15155 | 169. |] 7 BP 
cteeeeees TI] 104,645 | 128: | 4 721,791,222 | 84,189 | 45,408 | 1,141,595 | 4,598,816 |15,921,214 9,054 | 770,266 | 490,227 |11,508,012 | = 61,315 | 198, 638 | 2,883,702} = 22,037 107, 138 726,237 
TMtsesss0« 31,000} 15 1,093, 569 | 0 21,165 | 361,245 0 711,159 1,435 91,183 44,125 3,548 12,337 74,798 | 483,733 132 54,092 264,236 | 170 | 
ilroads | | 
ST cvihbiaed 0 ol o | 0 \¢ 1,148,804 Ic 1,148,804 SUMMARY OF GENERATOR RATING AND OUTPUT OF LARGE UTILITY SYSTEMS 
we eeeeees 2 390,000 0 | 1,061,095 95 it °190 ———Number of Generating Plants and Generator Rating——— Ener Rec’d by Purch. Output Gen. 
panne vend 1 220,000 0 657,226 0 657,226 No. Cos. ———All Plants—-—. ——Fuel Plants——. ——Hydro Plants—— Guaseeek (Net) or Interchange and Purch. 
wateeeees 0 0 0 0 589,565 Region of System No. Rating, Kw. No. Rating, Kw. No. Rating, Kw. Thous. Kw.-Hr. Thous. Kw.-Hr. Thous. Kw.-Hr. 
BY «++ ++0- 0 0}; 0 454,048 United States (g).......... 150 1,796 34,382,006 916 24,184,617 0 10,197,389 116,724,505 14,845,051 131,569, 
New England.......... 17 176 2,483,765 46 1,719,477 130 "764,288 7,539,818 1,526,111 9,065,929 
Heonenged 0 0; oO 314,867 Middle Atlantic........ 22 291 9,300,813 127 7,552,610 164 1,748,203 32,160,419 ,042, 608 35,203,027 
ce eeeeees 0 0; oO 243,466 East North Central..... 28 312 8,295,857 148 7,716,065 164 579,792 28,486,759 2,033,440 30,520,199 
acreceees 2} 180,000; 0 225,622 West North Central..... 16 244 2,414,486 160 1,908,179 84 506,307 7,498, 322 221, 206 7,719,528 
O..eeeee 1 000} 0 171, 380 South Atlantic (g)...... 16 147 2,049,862 91 1,318,248 56 = 731,614 6,664, 154 2,199, 109 8, 863, 263 
resereeee 5 42,955) 0 36,875 | 131,973 East South Central..... 8 111 1,775,263 83 639, 194 28 1, 136, 069 5,978, 167 2,003,969 7,982, 136 
West South Central..... 16 169 1,669,590 158 1,587,522 1 ,068 6,304,827 696, 603 7,001, 430 
seeeeeees 0 0 0 124,985 | 124,985 SNS cick cress 7 96 1,655,819 23 215,027 73 1,440,792 6, 183,791 ~ 521,025 6,704,816 
panpenens 0 o; 0 123,507 | 123,507 | RN ic'ssc Sawin sv eng ae 250 4,736,551 80 1,528,295 170 3,208,256 15,908,248 2,600,980 18,509, 228 
wraeess se  2 74,000) L 2 B 45,488 | 115,504 CURE nis. cvnixdin'ee 19 140 4,923,680 12 "104,645 128 4,819, 19,075,645 2,715,577 21,791, 
a 0 0 0 105,631 | 105,631 | I os sis cieaGens «it 1 17 238 ,000 2 31,000 15 : 1,083,184 ,385 1,093, 
aa 949,955 2 5,270, 487 | 5,467, 768 Railways and Railroads. . 14 14-965, 955 12 949,955 2 16 ,000 2,197,281 3,270 ,487 5 ,467 ,768 





